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'U-^D UTILIZATION IN THE CSfffiAL GUJA-iAT PLAIN' 
A B S T R A C T 
The main aiji of the present study is to work-ont • 
influence of 
environmental factors on the agricalture of the area givl 
^ sP^ '^ ial emphasi^  
on the distribution of crops and agricultural techniques. 
'pect 
of the study is to see how the prevailing agricultus^ has influence;^ 
distribution of rural population and settlement. 
The area under investigation ' The Gent?al Gujarat Plain' dbm 
the district of Baroda and Panchmahals of the slete of Gujarat, and is 
drained by the lo^ jer courses of the rivers Narmada. Mahi and their tribatarj^ Qc^  
There have been four considerations in selecting this area for the present 
^ study. 
(1) The area uider investigation is significant from the view point of 
its location as it lies in the transitional zone of the fertile 
agricultural lands of the north Gujarat Plain and th 
area of the Satpudas. 
(2) The area is relatively little studied and poor]/ known. 
r 
(3) It is characterised by a great diversity in respect of Relief, soils 
population distribution, techniques of cropping and cro^ regions. 
(4) The author is well acquainted with the area. Being a resident of 
Baroda he felt that it ^ould be a profitable pursuit to make an 
intensive study of the region. 
The entire study falls into three parts:-
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The original contribution ia the present thesis are: 
1. The division of area under study into drainage basins and physical units; 
calculation and analysis of the mean monthly and mean annual variability 
of rainfall; the construction of rainfall dispersion diagrams and the 
preparation of soil map of the Central Gujarat ELain, 
2. The study and interpretation of population and types of hum^" ""^ -^ lementj!. 
3. An exhaustive study of the landuse with particular emphasis on 
by recording the actual distribution of crops on large scale nlgps. 
4. Classification of village lands into various land types on the basis of 
their fertility and productivity. 
5. An assessment of the per capita share inihe different types of 
cultivated land. 
6. The determination of crop regions of Central Gujarat by computing 
the unpublished statistics and a detailed analysis of each crop 
regions. 
7. Detailed study of villages from each crop regions and the detailed 
study of the agricultural pattern of each village. 
8. The determination of agricultural regions of Central Gujarat and their 
delineation on map on the basis of ubpublished taluka-wise agricultural 
statistics and a detailed study of each region. 
9. The detailed analysis with regard to accessibiliity in relation to Land 
Use, 
10. A detailed analysis of community development on the basis of field 
v;ork in the area. 
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Part I is the gtudy of the physical environment of the area. It consists 
of five chpipterss Ggapter I discusses the distribution and characteristics 
of the various geological formations and the influence of the sfcurcture en 
relief and the eonsequent development on agriculture has also been assessed. 
Chapter II gives an anoount of the relief and drainage; Chapter III deals 
with Climate; Chapter IV is devoted to a study of distribution and character 
of soils and Chapter V deals with forests their distribution and.^ igmifiGancff 
to the cultivators of Central Gujarat, 
Fart II deals with population and settlements. Here the d: 
growth and occupational structure of population together with 
of the size, location growth and patterns of settlements havv 
Part III is the core of the whole study and is based enti: 
fJesld-studjesHiixis- conducifed by the writer. It includes ei^t 
attempt to make a detailed study of the agriculture of the arej 
chapters on general landuse; agricultural methods and techniques ; distribt^  
of crops and crop regions; a study of the Sample villages; livestock , tra 
transport and community development. 
Finally the conclusion is based on the investigations that have been 
made. It discuss^ landuse efficiency, population and food supply'i^ p^iaait 
land reforms and the general state of agriculture in the present environne? 
and socio-economic set-up. On the basis of these findings some sugfeestiottj 
the future de^ -elopment of agriculture in the Central Gujarat Plain have jjIi 
been given. 
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I N T R O D U C T I O N 
The domain of Land U-feilization is vast» Herein meet the General 
Geographer, the Soil Scientist, the Agricultural Meteorologist, the 
Agronomist, the Crop Ecologist and so on,. In this wide doraain each 
specialist has his own sphere of interest but he has often to depend 
on other specialists for data. The Agricultural Geographer mostly relies 
on the facts and figures given by the above mentioned specialists. The 
§ 
Agricultural Geographer attempts to make a real correlation between 
Natur® and Man in the field of activity defined as agriculture. 
T 
Ewen a sketchy account of this vast domain woiiLd be too unwieldy 
to be compressed into one volume. Only specific points can be investi-
gated. The main purpose of this particular work is specifically to determine 
the influence of environmental factors on the agricultural conditions 
of the area chosen for study, especially on the distribution of crops 
and agricultural techniques. The influence of these factors on the distri-
bution of rural population and settlements is another line of investigation. 
Only passing reference could be made to the various other attendant aspects 
of the agricultural scene. 
The choice of the subject and of the area in question was based on 
various considerations. In our country any research worker in Geography 
is beset with problem of lack of data as " the amount of specifically 
geographical writing about India is small...but the amount of literature 
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with a geographical bearing is vast",^ The position is worse in the case 
P 
of Gujarat about which there is a great paucity of geographical information . 
The Area under Investigation: 
The Centeal Gujarat Plain, the area chosen for study, is primarily 
confined to the districts of Baroda and Panchmahals of the new State of 
Gujarat which came into being with the bifurcation of the bilingual Bombay 
State in May 1960. (Fig.l). The area under investigation is drained by the 
lower water of the Narmada and Mahi and their several tributaries. Some part 
of the area is also flrained by the river , Oaadhar/, vAiich does not belong 
to the Narmada system but joins the Gulf of Gaiabay(Fig,4). 
The choice of this area for the study of land utilization was influenced 
by four considerations. Firstly, the Iqcation of the tecritory is itself 
• .significant, for the area lies in the centre of the main land of Gujarat, 
a transitional zone between the fertile and older agricultural lands of the 
Northern Gujarat Plain and the patchy and newer forest clearings of the Sat-
pudas. In the chapters that follow It will be made clear that the districts 
under study are not only trajisitional as regards relief and structure , but 
also as regards natural vegetation and crops. 
Secondly, the area in question has been relatively little studied 
and is poorly known. 
1, Spate, O.H.K,, India and Faki>^tan(London). 1957.p»xxxiii. 
2, A recent publication is Tedhno-Econanic Survey of Gujarat prepa±?ed 
by the National Council of Applied Economic Research, New Delhi, July,1963. 
- X X X L -
E of GREENWICH 
25 
^ ^ 
LOCATION OF THE AREA UNDER INVESTIGATION 
Km 40 0 40 80 
J - , 
GUJABAT STATE 
THE D I STR ICTS OF CENTRAL GUJARAT 
INTERNATIONAL BOUNDARY 
20 0 20 40 60MILE<5 STATE BOUNDARY 
DISTRICT BOUNDARY 
S T A . , S . " N V . 
^ ^ P L % 
I -V-Wz - - = I R A J A S T H A N 
- RAMI*:: ot - it«TCM^-r_~_ _ — "i ' X a 
2Sl 
FIfl 1 
-XXtll-
Thirdly, the area chosen for the study represents two contrasting 
districts differing in respect of relief, soils, density and distribution 
of population, technique of cropping, crops grown and yields obtained. 
Finally, the author had had a long association with the district 
of Baroda and its surrounding region. The author being in residence at 
Baroda felt that an intensive land-use study of the two districts of 
Baroda and Panchmahals in relation to the natural and cultural landscape 
could be a profitable pursuit. 
The Districtg; 
The area chosen for study comprises the districts of Baroda and 
Panchmahals, extending from 21° 48' N, to 23°27^ N. latitude and" from 
72° 52' E to 74°28' E, longitude. The area thus lies within the tropical 
belt. The districts form a central compact block in the heart of the 
main land, Gujarat being surrounded by the districts of Kaira in the west, 
Sabarkantha district of Gujarat and the State of Rajasthan in the north 
Madhya Pradesh State in the east and the district of Broach and the State 
of Mahatfashtra in the south (Fig.2). The districts are divided into 23 
talukas , viz., Goidhra, Kalol, Halol, Jambughoda, Devgadh Baria, Limkheda, 
Dohad, Jhalod , Lunawada, Santrampur, and Shahera(all in. the district of 
Panchmahals) and Baroda, Savli, Waghodia, Dabhoi, Sankheda, Naswadi, 
Karjan, Padra, Sinor, Ciihota Udepur, and Jabugam ( all in the district 
of Baroda.) 
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The two districts have a total area of 6,463.5 sq,miles ( or 
0.55 per cent of the Indian Union; and 8,95 per cent of the Gujarat 
State) and supported in 1961 a total population of 2,996,272 \diich 
gives an average density of 463 per-sons per sq.mile. But as will be 
made clear in chapter VI, the distribution of population is very aneven, 
, the density varying from more than 1,500 to less than 270 per sq.mile, 
if taluka«\d.se figures are considered. 
Sources of Data? 
One of the chief handicaps for the author has been the lack of 
published data. The only source of extensive data is the Census Reports 
which give data for talukas. The Settlement Reports and the District 
Gazetteers are also basic sources of information but are out-dated. 
Agricultural data are available in published form only for the districts 
as a whole. Much of the data was collected by tie author from the various 
Government Offices; while valuable information about the yield, of crops, 
techniques of cultivation and the use of land at village level was collected 
by the author in the course of his field work. The author himself visited 
the villages and collected the "necessary data especially with regard to 
land utilization. The author also obtained information in the form of 
replies to brief questionnaires which he issued to Talathis. Gram Sevaks etc. 
References to other so\irces of data are mentioned in the appropriate 
chapters. Most of the data presented here atre usually not available to the 
public. 
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The work is mostly based on an on-the-spot study of agricultural 
the 
conditions made by/author and a careful interpretation o£ the various maps® 
In various trips made to districts and taluka headquarters and several-
villages, the author had the opportunity of obtaining first-hand information 
from various officers and also from the villagers themselves. The maps have 
all,been drawn on two or three uniform scales and their interpretations 
are given in the appropriate chapters. Of the 67 maps, 32 were originally 
drawn on double the size and then reduced photographically; 27 maps were 
drawn nearly the same szie. The Geology, Relief, Physiographic Regions, 
Drainage , Land Use, Transportation and Bus Rr'equency maps were drasn 
on the scale of 1" == 4 miles. 
The Plan of the Work; 
The plan of the work is as follows: There are ttehee parts. In part I 
hhe elements of phj'-sical setting have been described. Qippter I discusses 
the distribution, characteristics and the various geological fomiations; 
importance of the 
a brief indication is also given of the/geology of the area to the agricul-
turists. 
Chapter II deals with the relief and drainage of the districts. The 
three principal divisions, viz., the Gulf Area, the Western Plain and 
the Eastern Hilly Tract and Plateaus have been separately described; in 
describing the latter, the influence of topography on crops and settlements 
have been indicated. The second ^ .alf of the Chapter deals with the drainage 
system of the area. One main system is recognized and described-viz,, the 
Gulf of Gambay drainage ( i.e., the Narmada and its tributaries , the Mahi 
and its tributaries and the Ihadhar. ). 
X/ 
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In view of its significant role in the field of agricultiire the climate 
of the area has been described fully in the Chapter III. Both the individual 
weather elements and the seasonal rhythms are discussed. The C3iapter ends 
with a note on the s variability of rainfall which has an impbrt-arit bearing 
on agriculture. The discussion on climate is followed by a brief description 
of the various types of soils found in the area; this description is, 
however, most important from the point of view of agriculture. 
Chapter V giAras an account of the forests. The factors underlying 
the distribution and types of forests, and their importance to the 
agriculturist of Central Gujarat have also been indicated. These five 
chapters comprise Part I. 
The solitary (Jhapter in Part II, deals with Population and Settlements. 
In -fiae first half of the Oiapter, the distribution, growth and occupational 
structure of population are discussed. The influence of environment has 
been brought out in explaining the distribttbion of population. Whiie 
discussing the grovrth of population and the occupational sturcture, an 
idea has been given of the pressure of agricultural population on cultivated 
land. In the second half , a detailed treatment is given of the size, 
location, growth and patterns of settlements. A short analysis of towns 
follows this account. 
Part III vfhich forms the main part of this work opens with an 
analysis of the use of the land in different parts of Central Gujarat 
Plain, The influence of the environmental factors has again been brought 
out. Mans' close adjustment to Nature in this regard has been interestingly 
shown. 
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The nescfc two Chapters are the result of field-studies and enquiries. 
In chapter VIII, the numerous techniques, cultural practices and methods 
of cultivation, cultural practices like mixed cropping, double-cropping 
manuring etc. are fully deseribed. Irrigation, which is quite insignifi-
cant in the area, has also been . • deilt vdth in this Cliapter, In the 
next Chapter, each of the seventeen most important crops has been described. 
Cotton, Rice, Maize, Jowar, Gram, Groundnut, and Tobacco have naturally 
been described in much greater details because they are the principal 
crops of the area. Apart from areal distribution, such other points as 
methods of cultivatioji^varieties grown, pests and diseases have" also been 
described. 
After an attempt to divide the area under study into Crop Regions 
on t he basis of Weaver's method, various criteria have been used in 
arriving at a division of the area into Agricultural Regions and Sub-Regions 
in Chapter XI. The basis of the division is first discussed . Each Region 
is then fully described and for each region and sub-region a village has 
been chosen for a detailed study . Village maps have been drawn to bring 
out the crop- chaj-acteristics of each agricultural region. 
The distribution and breeds of cattle are discussed in the next 
Chapter* The discussion on grazing grounds shows what facilities are 
at present available in the area. 
The significance of the various means of communications, roads, i 
and railways is discussed in Chapter XIII. The nature of goods carried 
along the different roads and railways has also been described,. 
In the last Chapter, the greatest socio,economic revolution under 
the aegis of the Goverment, viz., CaoEiiunity Development , is d i scus sed . 
An attempt has been made to assess the effects of this movement in the 
fields of agriculture, irrigation and animal husbandry. 
In the conclusion the author rather than summing up the facts 
presented in the text of the thesis, has given definite assessment of 
the potentialities of the land as regards its uses and its capacity to 
support people. The nutritional aspect of the diet of the people is,also 
dealt with here and certain positive suggestions have been given. It is 
hoped that these suggestions in the light of the interpretations given 
\ 
in t he preceding chapters will prove of real use to those in charge of 
planning. In giving these suggestions the author has not overestimated 
the capaxri-ty of the land; the suggestions are workable and will, it is 
fondly hoped, help to riase, the standard of living of the inhabitants 
of Central Gujarat Plain. 
P A R T I 
P H Y S I C A L S E T T I N G 
CHAPTER I 
GEQLOGIGA.L FORMATICai 
Geology and Agricoiltiire: 
The geology of the area with d^iich we are cancerned directly 
affects agriculttiral conditions as far as it determines the nature of 
the soils. It is well-known that certain rock-types give rise to 
certain types of soils. Variations in the parent', rock therefore 
cause wide differences in the consistency, depth and coiaposition 
of the over-lying soils. It is possible to recognize the various 
geological groups vfaich give rise to different kinds of the soils. 
The residual soils of Central Gujarat, for instance, are the products 
of weathering of the underlying rocks; they are mainly sandy soils 
in a hilly track and are mainly suitable for the production of millets. 
The relation between geology and soils is discussed in more detail 
in the chapter on soils. 
The supply of underground water for drinking and for agriculture 
purposes varies from place to place, and this too depends upon the 
geological structtire of the area. Alluvium soils, for example, are 
capable of retaining large qusuitities of meteoric water which may be 
used for domestic and agricultural purposes. Such supply is inadequate 
and uncertain in the rocky surfaces like those of basalt and archaean 
rocks. 
The Geological Formation; 
The srarious geological formations covering the surface of Central 
Gujarat are shown in the following table: 
Eras Period Series or systems Lithology 
Quarternary Recent Re cent Alluvium 
Tertiary No occurrence of this formation is found in the area 
Mesozoic 
Cretaceous 
( Deccan Trap 
( Lameta ,,, 
( Bagh 
Basalt 
Limestohe 
(Limestone 
(Sandstone 
Palaeozoic 
Archaeozoic 
No occurrence of this formation is found in the area 
Pre-Cambrian 
( 
( 
( 
( Aravalli 
( 
( 
( 
( 
( 
( Archaean 
( 
Erinpura Granite 
(Intrusion) 
( Quartzites 
( Schists 
( Slate 
( Phyllites 
( Limestone(Crysta-
( nine) 
( basal conglomerate 
,. Granitoid gneisse?; 
and schists 
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Fig . 3 
Most of Central Gujarat is of considerable interest frcm the view 
point of geological structure, existence of minerals and palaeontolo-
gical remains. 
THE ARCME&N FORMATIONS 
Rocks of the Archaean period; 
The oldest rocks of the area are the Archaeans* They form the base 
of all the sedimentary systems and are referred to as the 'basement 
complex*. The structure of these rocks is such that it represents a 
very complex geological history. 
Distribution; 
The Archaean granitoid gneisses and schists are very well exposed 
in the Upper Qrsang Basin, particularly in the eastern Jambughoda,in 
the southern parts of Devgadh Baria and Limkheda talukas of fiie Panch-
mahals district, and in the northeastern and central parts of Jabugam 
and Chhota Udepur talukas of the Baroda district. 
These granites and granite gneisses with associated crystalline 
limestones eire exposed at a number of places. The principal exposures 
are in the bed of Qrsang river at Wadelij near widwaswami hill, three 
kilometres east of Sankheda, in the bed of IMch river at Derolij in the 
rivulet rising east of Lachharas ridge and also in a ntimber of small 
outcrops around the (MiuGhhapura railway station. 
The entire ccsipaot belt of the Archaean formation covers an area 
of about 2-^ 000 sq. kilometres. 
The Ara-galli System; 
Overlying the Archaean gneisses with an tinccHiformity is the 
group of rocks known as the Aravalli system, equivalent to the Dharwar 
system of Soath India, which is connected with the Champaner Series 
of Gujarat, 
The junction between the gneissic complex and the Aravallis in 
this area has been found to be marked by frequent bands of conglomeratic 
or gritty quartzitic formations, the latter often Rowing evidence of 
* false-bedding*. These lead to the conclusion that the junction 
between these two formations is one of erosional unconformity, the 
gneissic formation representing the basement rock, upon the weathered 
and eroded surface of triiich the basal members of the Aravalli system 
were deposited,^ 
Distribution: 
The Aravallis exposures are by far the most widespread geological 
formation. They cover about 6,000 sq.kilcmetres. In the Baroda district 
they are exposed in the northern and central part of the Jabugam talukas, 
and in the Pandmahals district they appear to the west of Limkheda and 
1. Mem. Geol. Surv.Ind., LX7 , Pt. 2, Calcutta, 1934 , p. 128, 
jabughoda, eastern Halol, north eastern Devgadh Baria, northern Godhra, 
eastern portion of Jhalod and Shahera and the whole of Santrampar and 
Lunawada talokas. 
Both in the northern and the southern exposiires of the Aravallis, 
the system is represented by : 
(i) The basal conglcmeratic quartzite vtoich has occasionally been 
seen in the midst of the Aravalli schists in Jambughoda taluka 
of the Panchmahals district. Generally, the occurrenceiare 
small, narrow and lenticular in shape. The highly disturbed and 
altered condj-tions of these patchy exposures render their 
stratigraphical significance obscure. They may either be truncated, 
anticliaal crests of the Aravallis or may simply represent local 
shallow-water deposition of the Iravalli sediments. 
(ii) An impure calcareous facies, generally dolcsnitic in composition, 
which on weathering stand out as prominent Interlacing ridges. 
(iii) Argillaceous facies which are represented by slaty, pbyHitic 
and micaceous schistose formations. Such rock types show 
considerable variability of physical characters, but on weathering 
they all crumble readily. Bat the intercalated quartzite bands, 
ifeich are very common in the Aravalli schists, resist denudation 
and frequently stand out as chains of parallel ridges Weltering 
the low-lying valleys occupied by the sdiists that have been 
eroded ccraparatively more easily. 
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A portion of these southern exposures of the ancient sedimenhary 
rocks has been described by W.T.Blanford under the local name of the 
Ghampaner series in his memoir on the Geology of the TSaptee and Lower 
Warbada Valleys and Some Adloining Districts* He classed the CJhampaner 
beds with the 'Azoic group' of the area leaving the question of their 
Ifeologieal horizon quite open.^ 
^inpqrft Granj.tei 
Discontinuous lentides of dark amphibolite are often found 
in the gneissic formation. They have well-defined junctions with 
the hi^ly foliated gneiss ,and occur as dark massive or schistose 
bands in the foliated and crumbled biotite-gneiss intruded by dykes. 
Distribution: 
Granite intrusions occur on an extensive scale around Godhra, 
the headquarters of the P&nchmahals district. Northward, they extend 
across the southern boundary of the Lunawada taluka and eastward in 
the K south-western part of the Devgadh Baria taltika. Towards the west, 
the granite intrusions cross the river Mahi and pass into the Kaira 
district, >diile south-ward they extend across the Ealol teduka of the 
Panchmahals district. Such granite intrusions, in total, cover an area 
of about 1,250 sq.kilometres. 
1. Mem. Geol. Surv. Ind.. Vol. VI, Pt.3, 1869. 
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The intraded rock is remarkably free from dynasiic effects. Its 
mode of occurrence and association with the Aravallis are clearly 
indicative of the fact that it has at no stage been involved in the 
tectonic movements resposible for the folding of the ancient sedimen-
tary rocks. It is therefore quite probable that the granite is post-
Delhi in age, although there has been no contact with that series in 
Central Gujarat, 
The granite is generally unfoliated, although occasional instances 
of incipient primary banding are not altogether absent. In texture, the 
granite varies between medium and coarse-granied types, with a marked 
tendency towards parjhyritic forms. The colour varies between pink and 
grey, depending on the colour of the dcminant felsparic constituent. 
The north-western margin a > f the granite is particularly marked 
by extensive dykes of coarse-grained pegmatito often showing tabular 
blocks of \Aite or cream coloured felspars, >Aiite translucent quartz 
6ind books of stainless muscovite. 
CRETAGEODS FORMATK^S 
The Bagh ,B^ .4§.; 
The B a ^ beds represent the marine sedimentation of the Cretaceous 
age, which were first recognized near B a ^ ( near Gwalior) in 1857, and 
hence the name. Krcm there, they extend south-westward and their best 
exposures are found in the Panchmahals districts. They form thin dis-
connected patches of sandstone, shale, marl , impure limestone and some 
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quarfczites lying horiaontally on the Arcshaean gneisses and overlain 
by Deccan Traps along their borders. The limestone and marls are 
fossiliferoas. At places, they contain well marked species of ostrea 
and shark teeth near Kawant, on the 2SZ river in Qihota Udepur talaka.^ 
Distribntlon; 
Rocks referable to this group are found in the central parts of 
Tilakwada ( between the Haran and Men rivers), central as well as 
north-western portion of Naswadi, southern parts of Sankheda, west 
of Kawant in Chhota Udepur, in the valley of river Mesri in Kolal. 
In tile valley of the Karad river , there is an important inlier of the 
Baghs, which imderlie the basement of the Deccan Trap, formed by a 
basaltic flow. The Baghs are exposed only in the bed of the river 
along \Aich they extend for a distance of about 3 kilometres. T h ^ 
consist of gritty caGLeareous sandstones, passing into pebbly gritty 
limestone. 
Of all the out-crops found in this area, Songir sandstone is the 
best representative of the Ba^ beds. 
Kie lower most Bagh beds consist of a thin basal conglomerate and 
2 
sandstones which are kniSwn as ' Nitnar Sandstones'. These are best 
exposed in the south-east of the Pavagadh Hill and in the Halol talxika 
of the Psmehmahals district, ^ere they are overlain by the Deccan Trap. 
No fossils have been found in them. 
1. Mem. Geol. Surv. India.. YLf 1963-64, p. 49. 
2. Mem. Geol.Surv.Ind. .XXI.Pt.5. 1884, p.23. 
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The LamQt^g Bedg: 
The Lameta fonaatian irfaich imderlies and fringes the outcrop 
of the Deccan Trap in many parts of the Panchmahals district, take5 
its name from the Lameta ^ats near jabalpor. 
LaAeta beds tmccsnformably overlies the Arehaeans. They are the 
Upper Cretaceous rocks of estuarine, lacustrine and partly of fluviatile 
origin. They c<msist of silicified argillaceous sandstone, grits and 
clays• 
Distribution; 
In Panchmahals, district, the Lameta beds are well exposed In the 
north of the Jhalod town, about six kilometres north-west of Dohad, 
The largest patch of about 10 sq.kilometres is exposed in the extreme 
southern tip forming a thin horizontal capping of the steeply folded 
Aravalli schists. They are sQ^o exposed near the source of Hadaph 
river in Limkheda talxika. 
The rocks are usually composed of a pale purple massive limestone, 
frequently embedding grains and small jjebbles of \Aite translucent 
quartz, irregular concretions of secondary silica and quart^zite 
pebbles. The limestone is variable in composition and has a sharp cantact 
with the underlying Aravgillis. Their lithology and mode of occturrence 
suggest sedimentary deposition in shallow inland basins. 
About six kilometres north-west of Dohad, an exposure of Lameta 
beds forms an elongated tableland in the midst of the lra*alli schists 
and phyllites. Bising to no more than a few metres above the general 
level of the surroonding coontry, the outcrop stretches north and 
south for about 15 kilometres with a variable width, vtoich novAiere 
exceeds three or four kilometres. 
Von Heuna and Matley, fix the age of the Lametas as the fresh 
water equivalents of the Bagh beds. 
The Deccan TraT?; 
The Decoan Trap is an important geological formation in Central 
Bujarat. It occurs in disconnected patches and covers an area of about 
2,000 sq. kilometres. 
The Deccan Trap is the name applied to the great volcanic 
formation that resulted from a series of eruptions from fissures 
in the surface of the earth during the Cretaceous period. H i ^ y 
liquid lavas poured out at various intervats and accumulated to a 
thickness of hundreds of metres, obliterating all previously existing 
topography of the country. The Trap is comparable in its mode of 
formation to the great plateau basalts of Idaho in U.S.A. and the 
Ethiopian plateau in Africa. 
Distribution; 
The Trap covers wide area along ,' - the western frontiers of 
the Dohad and Jhalod talukas and in the areas west of Godhra near 
river Mahi , Pavagadh and Halol taluka, northern and central part of 
the Savli, northern and in some patches southeast of Vfeighodia,north e m 
portion of Naswadi, southern portion of Jabugam and west of Kawant 
in Chhota Udepur taluka. 
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All over the eastern area, the Deccan trap is generally Bjassive 
or finely crysta^ IJ-iiie and almost, as a rule, nonvesicular. It weathers 
into rounded, dark boulders and gravels, and yields black and highly 
fertile soil. 
The rock is characterised by general homogeneity of ccEapositicn 
and compactness of texture. 
REGEICT 
A considerable portion in the western and south-western Panchmahals 
and Baroda districts has been formed by the alluvium deposited by rivers 
such as Mahi , Harmada and Dhadhar. 
The soils of the metamorphosed regions are of varied thickness, 
which consequently affect the fertility of the soil. Ch disintegration, 
the granite and gneisses yield a rather poor sandy soil. The crumbling 
schists, on the other hand, are invariably covered with fertile soils 
transported from the hi^er aj^ eas. Such soils support rich vegetation 
and agricultural crops. This is described more fully in the chapter 
on soils. 
(HAPFER II 
PHISIOGMFHY 
Before we proceed to describe the relief features of the area 
tinder consideration, it would be useful to point out how, from the 
physiographic point of view, the area is significant. It consists of 
the out-liers of the Aravalli Range which runs in N.E.—-S.W. direction 
from near Delhi to Gujarat. In northern Gujarat these outliers cooamence 
from beneath the alluvium at Pavagadh, same 28 miles northeast Of . Baroda^" 
From this point they tend to spread out in the south, one part leading 
towards the Western Ghats and the other towards the Satpudas of Madhya 
Pradesh. 
A chain of hills, or more strictly a line of tableland , which is 
6 to 9 kms broad and 240-360 kms above the sea level, stretches from 
the Ratanmal range northwards and forms the watershed between the Mahi 
and the Anas, whose courses demarcate the boundaries of Dohad, Jhalod 
and Limkheda Talukas of the Panchmahal^. 
The spur of the Vindhya Range \riiieh extends from Ratanmal in the 
east to Pavagadh in the west lies across the centre of the Devgadh 
Baria and froms the watershed between the valleys of the Narmada and 
the Madi.^ 
1. Edwin H, Pascoe, A Manual of the Geology of India and Burma (Geol.Surv. 
Ind., Vol, I, 3rd Edn., 1950).p.277. 
2. Gazetteers of the Bcmbay President^, V.III- Gomprisitig Kaira and Panch-
' mahals, Dohad Sub-Division, 1879.p.16, 
5, Gazetteer of the Bombay Presidency Vol. VI, comprising Rewa Kantha, 
Narukot, Cambay and Surat State, 1880, p.l. 
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With this introductory emphasis on the physiographic significance 
of the area under study, its relief featixres may now be described. A 
glance at the relief map (Fig.4) of the Central Gujarat shows that it 
can be divided into three well marked physiographic divisions, viz., 
(S.) the Eastern Hilly tract and Plateaus; (2) the Vfestern Plain; 
(3) and the Golf area (Fig, 5). The latter part of the region lies within 
the area of the coastal band of allnvitim ^ich has been formed by the 
encroachment on the shallow Gulf of Gambay, of the detrital deposits 
brought down by tne many large and small rivers, which drain the State of 
Gujarat, the western slope of Malwa and the southern part of Rajasthan. 
This basic division of the region is quite significant not only for 
the study of the structural basis, but also for an tmderstanding of the aafotsai-
nature of land use, the distribution of settlements aad the means of 
coEUHonicaticsns, as these are closely related to the distinct relief features. 
These three physiographic divisions also differ in respect of slopes 
which vary considerably between two extremes. In the east, both in the 
Ratanmal plateau (south of the Panam river) and in the nigged Rewa 
Kantha hills (4iBme^ately' n€>rth of the Harffia'da'river), the slopes are 
quite steep, om the other hand, the plain proper towards the west is & 
broad flat level region widening gradually as one proceeds south and 
east. It is but natural that such a plain should be intensively cultivated 
and well populated vAiile the rugged mass in the east be occupied only by 
aborigional tribes. 
h . 
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THE EASTERN HILLY TRACT AND PLATEAUS 
The eastern hilly tract lies north-east and south-east of the river 
Orsang and covers about 25 per cent of Central Gujarat, This extensive 
elevated undulating tract is essentially a much eroded peneplain and 
presents a diversified countryside consisting of roclsy hills, strai^t 
or sinnous ridges alternating with narrow valleys or flat alluvial 
plains. Except in the taaer valleys of the Fanam^ Orsansr and Heran. 
the country is M L land, hilly and forest-clad yielding little more than 
the three 'Ps', PAHN. PAMI. and PAN, i.e., stones , water, and leaves. 
o 
Thou^ there are no h i ^ mountains in the area it certainly has one 
principal range across the centre of the region— the spur of the Vindhya 
Range irfiich run east and west from the fiat topped sandstone crowned 
tableland of Ratanmal, about 60 Ms. west to Pavagadh. 
The relief features of Ratamnal plateau are very complicated.^ It 
is heavily forested and much broken. The river Panam flows north-we^t 
from this plateau. The plateau is scarcely inhabited and large number of 
deserted hamletg speak of the extreme poverty of this land v^ich grows 
mainly maize, gram, and groundnut. 
1. The Survey of India 1": 4 miles Toposheet (No. 46J)-JHABUA)-1919, 
shows the hill features by shaded hatched lines and not by contoujrs. 
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Apart from this main range, there are other hills lying north and 
south of the Ratanmal plateau, which are discussed seperately. 
Hills lying North of Ratanmal Plateau; 
North of the Ratamal Plateau is a tableland ( known as Bohad plateau) 
formed by the extension of the Aravalli Range from Rajasthan southwards. 
The surface of the country is \ineven, broken by many water courses, low 
abrupt stony ridges in the south. The soil is reddish and li^t fawn 
coloured in the uplands, but black at the lower levels. The area is well 
supplied with water both by streams and pools and it is not wanting in 
beauty. 
In the cold season, on a Mack-ground of soft well wooded hills, rich 
deep-green stretches of gram and wheat, tmbroken by hedges-rows, are 
studed with mounds and knolls, scaae clad with bamboo and bvwshwood, others 
bare and capped with masses of shining snow-^ite quartz. Here and there 
are ccaapact well built villages. Bat the scattered dwelling of Bhils 
enclosed by creeper-covered bamboo, on the rising ground, near the agricul-
tural land are more striking. Later in the season one may see the gold 
of the ripening lAeat fields along the edges of streams, and in the hot 
months, though baked and bare, the land is in many places relieved by the 
brilliant scarlet masses of Khakhra or Buteafrondosa, During the rainy 
season the vAiole country becomes fresh and green. 
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Dae to rugged topography and availability of shallow light-red 
soil mixed vn.th gravel, this area cannot grow the cash crops such as 
cotton and groundnuts, lAich have played an important part in the agriculi--
tural development of Central Gujarat, Jhalod tract is always liable 
to bad years although the land is ' be-fasli' ( double cropped) i.e., 
produces Miarif and rabi. Dohad taluka is inva«dably the area of scarcity. 
Owing to the rocky and tuidulating nature of the country the 
ordinary cart tracts are very bad. The state hi^way between Godhra 
and Bohad climbs the plateau about 10 kms. west of Dohad. Roads run 
from Devgadh Baria , Santrampur and other places to Dohad, Jhalod and 
Limdi. 
Ftcbi the Dohad plateau many side spurs run west, decreasing in 
height and importance as they stretch further from the table-land. 
North of the Panam river, long lines of hog- backed hills run 
north-west nearly parellel with the boundary of LimMaeda Taluka till 
it reaches Sanjeli, None of the hills rise to more than 366 metres 
above the mean sej^l«vel* 
Further to the north, irtiile going from Jhalod to Santrampur, one 
observes hilly tracts* on either sides. At seme places it is l ^ h rugged 
eovepwd with long craggy lines of hills, Arable land is found in the 
valleys where the soil is suitable for rice, maize, gram, groundnut, i^eat, 
and bai^. The forest yields a large quantity of timber. 
I D 
Hills lying West of Ratamal ELateau: 
Higher and more connecfced hills projectia^g»fram Rataniaal plateau 
towards^astjwest and south, for a distance of about 18 1ms. These hills 
are very steep with an average hei^t of 244 metres, known x in the area 
as Baria Hills, named after the State of Devgadh Baria. These hills are 
very ecaaplex and ccssplicated , more regular and unbroken, lying north 
and south parallel to each other in ranges separated by narrow . valleys 
and form a link between the Aravalli and Vindhya mountains. The tops of 
the Baria hills, at an elevation of about 305 metres above sea level, 
f o n ^ a well-defined boundary between ^ e Panchmahjfals and Baroda districts 
for a distance of about 36 kms. Elseiirfiere, the boundary is formed by the 
long, narrow valleys of the tributairies of the River Mahi. 
At soBie places the top is flat, in others rising into a number of 
lofty peaks, ranging between 300 and 400 metres above the mean sea level. 
T^ey are very picturesque and a traveller halting at Kadval Village, which 
lies to the south of these hills and north-east of Pani Mines railway station, 
can see these Baria peaks. Occasionally the traveller may go for miles 
along the foot hill without finding an opening, and in scane parts, to 
move from one village to another h(i has to make long detours. However, 
in the range, are several passes, two of them at Kadval in Jabugam taluka 
and the other near Sagtala in Devgadh Baria taluka, fit for carts. 
Further south-west, towards Pavagadh, we have a zone of Hills. 
-ijf/' 
First our attention is drawn by Jambuwada Hills, from where, the river 
Dhadhar rises. Panimines, Bamankua and Shivrajpur famous for their manga-
nese ore, lie within the envioms of Jambuwada Hills. They are an imposing 
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si^t when viewed froia the main rd»ad T,rfiich runs between Pavagadh and 
Jambughoda. Apart from these hills, there are many irregular ^ te^ndtes 
timber-covered spurs, steep and h i ^ with jagged tops on the east, 
growing gradually lower as they pass west, and finally disappearing in 
the basin of the Mahi« 
The Narukot Hills are wild with thick forests and rare camposed 
of the quartzite and conglcaaerate of the Qiapanar serie^. About IS kms. 
south east of Pavagadh and north of Targol in Jambu^oda taliika rises the 
Jhand Hills, once a favourite place of refuge for outlaws, and still, 
frcan the thickness of ifcs woods, very difficult to approach. 
Southwest of Jhand Hills, is a Adihali quartzite ridge, which extends 
for about 11 Ions from vest to east with its hi^est point being 270 metres 
above the mean see level in Sankheda Taluka of Baroda district. About 
8 kms. east of Achhali ridge, and 5 fens, north of Bodeli railway station, 
we have another quartzite Masabar Hill, which has a fine peak rising 354 
metres above the mean sea level. These two ridges in question are separated 
by Samadi and Salpur rivulets, which axe named after two villages, standijag 
on them respectively. 
1. Blanford, W.T. 'On the Geology of Tapti and Harbodda Vailftya'.Mam,n^nT . ^  
Surv. Ind.,7ol.?I, 1869,p.41. 
Blanford was the first worker who made geological traverses in this regioc. 
and he described the quartzite of the Aravalli age near Shivrajpxir as 
the CJhapaner series. The name is after an old historic town of Chapaner, 
the capital of the Mohmmedan Kingdon of Gujarat, as this differ in some 
respect frcan the Bijawar and the other transition rocks recognised till 
then. 
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Grossing the Qrsang river southwards, lies scattered group of p. 
small rock hills which are c^spicuous raaly because of their rising 
abruptly out of a dead flat/ To the east northeast , at a distance 
of about 5 kms, rises a low ridge close to the south bank of the Heran 
river, among which liesthe well known Songir sand stone quarries. The 
ridge is prettily scarped on the north, or river side but slopes 
gently to the south. This Songir quarry ridge is about 3 ions, long 
and is much higher at its north-eastern end which abuts on the Heraa 
river in the precJ-pitous scrap; the highest point is 110 metres abov® 
sea level and about 45 metres above the river. This sanc^ ja stone ridge 
merges into the general slope of the country and is completely lost 
sight of tinder a great expanse of cotton soil, idiich extends beyond 
Palasni Village , of Naswadi taltika. 
A nimiber of scattered ]^ ills found in CShhota TJdepur taluka are 
known as CJhhota Udeptir Hills. In Tejgadh, near the centre along the 
Qrsang valley, these hills though rugged in outline, are of no great 
height. In the south east of Chhota Udepur a range of hills runs 
north-east and south trhough Panvad village, and they continue fiirther 
south, towards the Marmada. The iirtiole area around Kawant is covered 
with high rugged hills. At the west of Karavi village, noticeable for 
kilometres round, a flat-topped Trap ridge known as Rewa Kantha hills, 
stretching east and west for kilometres, rises at it: , western end 
into two sharply mai'ked peaks, locally known as Handav Don gar, (637 metres) 
and Savada Dongar (742 metres). These Dongars are known for their 
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fluoriiie occuiTence. Further to balance this ridge, after a gap of 
about 5 kms., we have A beautiful volcanic peak of Phenai Mata , supposed 
with good reasons to have been one of the active vents within the great 
Deccan Trap Area. Phenai Mata is surrounded by several fine hills over 
which it towers considerably. It attains a height of 510 metres above 
sea-level. Beyond it, to the east, the spurs of the distant Malwa Hills 
may be seen. 
Pavagadh Hill: 
Pavagadh^ is about 40 kms south of Godhra and 45 kms north east 
of Baroda, and it can be clearly seen frcaa the Baroda Godhra track? 
Nearer at fhand with its far stretching spurs, the hill, about 40 kms. 
round, rises with massive but clear cut outline about 823 metres above 
the plain.^ Its ba^e and lower slopes are thick, covered with rather 
stunted timber. But its shoulders and centre crest atre on the south, wast 
and north, cliffs of bare trap, too steep for trees. Less inaccessible, 
the eastern heights are wooded and topped by massive masonry wells and 
bastions rising with narrowing fronts to the scarped rock that crowns 
the hill. 
1. Pavagadh was in old inscriptions Pavakgad or the fire hill. Major 
Weston's article 'ind.Ant. LXIII), January 1879.pp.l-9 
2. Mr, Forbes ' form Pavangad the castle of the winds (Ras Mala,285) is 
seldcM used. 
2. Before the fall of the Ahmedabad Jama Mosque minaret (l819) Pavagadh 
though more than s:Lxty miles off was visible from the minaret—Trans. 
Bomb. Lit.Soc.I.p.140. 
3. Bom.f Lit.Soe.I.p.l40 Captain Haig Trig. Sufvey, 1874, gives 831 metres 
as the height above mean sea-level. 
» The Goddess of boat. 
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According to the SKMI® PORMA^, a valley ran vdiere Pavagadb now 
stands. On the high groond overlooking the valley lived an ascetic 
Vishwamitra Rishi. Ho owied a cow, the famous KAMDHENU, gifted with 
speech and an unfailing store of fflilk. Grazing on the brink of the 
hollow she one day slipped and unable to climb the steep side filled 
the valleys with milk and so swam heme. Learning what had happened 
the holy man, to prevent another mishap, prayed that the valley might 
be filled. His prayer was granted, the gods send^g so large a hill that 
three quarters of it filled the hollow. The rest standing out of the 
plain was called the quarter-hill, Pavagadh. 
In Central Gujarat, Pavagadh during the hot season, provides a 
most refreshing change as compared to the plains. The hill top is well 
supplied with water from a spring about half way down near the line of 
the lower fort. During the hot season, on the top of Pavagadh the thermo-
meter on the warmest day does not rise above 30.5°G and on other days 
do not climb above 28.S°C, Throughout the year a constant breeze blows 
2 from the south-west, 
THE WESTEEIN PLAIK 
The plain is fxaiy described in the chapter on Agriculttaral 
Regions and hence it is being treated briefly here. On the whole, the 
area represents a more or less continuous alluvial deposit^ which broadens 
1. Desai, Govindbhai H, and Clark, A.B., Gazetteer of the Baroda State 
Vol.I. 1923, p. 10. • 
2. As a Sanitebrium the only drawback of Pavagadh is that in summer the 
wind blows so fiercely that,unless of very great strength, nothing 
but a dqoed roof can stand^ these winds. 
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in the south and rises gradually in the east. It forms three belts, 
Northern. Central and Southern. 
The Northern Bfelt; 
The Northern Belt extends from the northern tip of the region 
upk.o Mahia River, s'a^  north of Godhara town. This sector is not absolutely 
1 
flat, Around Kadana tovm the country is rugged, covered throughout with 
smaller forested hills. The Mahi breaks through the country in a curved 
line and crosses through the middle of Santarampur and Lunawada talukas. 
From there the area slopes very gently towards the south-west and west 
in the direction of the various tributaries of the river Mahi. 
The soils of this region are chiefly residual soils formed by 
the defiomposition of underlying granites and gneisses. They are light-
coloured , shallow and infertiHe but the valley soils are^  however, 
darker in colour, clayey and fertile, well suited hh for rice, maize, 
gram, groundnut, ba,1ri. ragi. banit (Panicum miliare) etc. 
The Central Belt: 
It is about 32 kms. broad and 40 tons, in width and is boimded by 
Kalol in the north and Pavagadh in the south. This area slopes mainly 
westwards. The belt is highly cultivated, with lach brick-built villages, 
the lands laid out in hedged fields, studded with mango and mahua groves, 
and marked by rows of palmyra palms whose heads rise quaintly frcsn a growth 
w O 
of banian and plpal that dings to and hides their steins. South of 
Kalol the plain grows gradually wilder till, after about 12 kms. 
near Halol plain'rises, into a series of hills ending up in the great 
Pavagadh peaki^" 
The soil of this belt comprises sandy loam ( locally known as 
goradu) and coarse shallow soil derived from granite and mediina black 
clay. The north-east half of Kalol has shallow granitic soil while the 
remaining area." has sandy loam. The medium black clay soil extends 
towards the south from Vishwamitri to Narmada. Groundnut, oofeton, 
;1owar. maize are the main crops of this region. In some parts Kodra, 
is also grown. 
Southern Belt; 
It lies south of the Pavagadh hill. This plain is open, broad, 
uniformly rich and level in aspecft, with a vast alluvial deposit of 
medixim black and deep black soils, well suited for cotton, ,-jowar^  
and rice cultivation. 
A change in the soil coQditions is noticeable as one moves from 
Karjan towards Savii and also towards Waghodia taluka. For agrieulttural 
purposes the area may be divided into three parts; viz., (i) Wankal 
the area lying in between the Mahi and Vishmamitri rivers (cover about 
1500 sq.kms) The 'Wankal' is derived from £t Gujarati worft 'Wank' meaning 
1, Janaki, V.A., Physical Aspects of Gujarat and Saurashtra,Science 
Congress Souvenier, M.S.University, Baroda, 1954,p,28. 
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fertile. Therefore, this Watikal area is the most fertile area of 
Central Gujarat, It has ' goradu* (sandy loam) soil which is extremely 
suitable for rice, cotton and other crops. Towards Savli taluka the 
goradu soil yield? good tobacco (Nicotiana tobacum) crop. The Wankal 
area includes sciae parts of Savli, Baroda and north western portion 
of the Padra talulcas, of the Baroda district. 
(ii) The second portion is known as the ' Chorasi" which covers about 
1,000 sq.kms. and lies in between the Vishwamitri and Dhadhar rivers. 
It comprises 84 villages , from Waghodia, Baroda , Babhor',and south 
west of Halol. Locally, Chorasi means eightyfour. The area has meditoa 
black and in some portions deep black soils . The main crops of this 
area are cotton, rice, Jowar, ( rabi) , tobacco eind groundnut. 
(iii) The third area ( which raiighljr covers 1,400 sq.kms)is known 
as ' Kanham', which lies between Dhadhar and Harmada rivers, famous 
for cotton and jowar cultivation in central Gujarat, ik includes Karjan 
Sinor, eastern portion of Padra and the western southern part of the 
Dabhoi taluka. 
All the three agricultural parts viz., Wankal, CJiorasi, and Kanham, 
are concentrated in the south and west portion of the southern Belt, 
The eastern side of Ihls alluvial belt is interrupted occasionally by 
eroded and dissected lovr hills , or by surfq,ce irregularities " - fonned 
1, Ptom Sanskrit Krishnam or black: in Hindi, Kanha: Gujarat, Kanham black 
soil. 
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by ntEBierous courses of small parallel rivers. The sediments brought 
down by them vary in quality and therefore, near iihe foot hills of 
the plain, it is more diversified in scenery and soil conditions. 
The beds of streams are highly fertile for rice, cotton and jowar 
(rabi) but the raised lands which form the water-shed between the 
small streams are devoid of any fertile soil and water which can only 
be used as grazing grounds. 
THE GULF ARM; 
The Gulf region is characterized by a tract of salt marsh, forest 
of acacia, dumps of bushes and ntmerous ditches occasionally flooded 
by the tidal river, which, when it recedes, leaves behind a slippery 
layer of salty mud. Gradually the bushes disappear, the creeks grow 
wider and a vast plain is seen opposite the village of Tithor. 
DRAINAGE; 
¥ithin Central Gujarat there are three river systems, viz., those 
of the Mahi. the Narmada, and the . Dhadhar. All the three river systems 
drain into the Gulf of Catnbay in the Arabian Sea. 
The divide between three systems nearly coincide with the south 
eastern boundary of Devgadh Baria taluka and thenttie divide line runs 
south-west-wards through the hills of Jambuwada and further southwards 
throu^ Jhand Hills which . jseparate the Mahi from the Narmada.Thus north 
east and west of this divide line lie almost the whole of Devgadh Baria, 
limkheda, Dohad, Jhalod, Santrampur, Lunawada , Godhra , Kalbl and sonie 
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portions of Halol, Savli and Baroda talukas and they lie within the 
drainage basin of the Mahi and its tributaries. South of the divide 
line, Chhota Udepur, Jambu^oda, Jambugata, Sankheda, Tilakwada, 
Naswadi and some parts of Dabhoi, Sinor and Karjan Talukas are entirely 
within the Narmada-Orsang catehment area. 
The Pavagadh hill again forms a divide between the Bhadhar and 
the Mahi , so that the most of Halol Savli, Wa^odia, Dabhoi, Karjan 
lies within the drainage system of the Dhadhar (Fig.6). 
Of the total area of 16,740.4 sq km. of the Central Gujarat, 
approximately 8,500 sq.kms. of land are drained by the Mahi system; of 
the rest of the land, 47 per cent of total lies within the catchment 
area of the Narmada and its tributaries. Chly 19 per cent of the area 
is drained by the Shadhar system. 
A remark may here be made of the rivers in general that the region 
under consideration is unique in one respect, viz., that it represents 
the lower waters of the Mahi and Narmada . The main river, Mahi. with 
a total of about 560 kms.has its lower 216 kms.within this area. 
Similarly, the river Narmada has a course of about 1280 Ian. but its 
course across Guoarat before it meets the Gulf of Gambay is roughly 
160 fans. This naturally means that from the point of view of drainage, 
one cannot expect them to be fast moving rivers. In fact they are winding 
in broad valleys and large flood plains. 
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THE MAHI RIVER SYSTEM 
After the Marmada and the Taptl. Mahl is the largest of the 
Gujarat rivers, but for the area under investigation it is more 
important, not orJly because of its greater length and larger catch-
ment area iiut also because it is the only river which drains the 
eastern and western regions. 
The mighty Mahi , with its innmberable tributary streams draining 
the eastern hilly tract and the western alluvial region, is par 
excelllence^ the river of the area. Rising in the Malwa plateau, the 
river follows a general north-northwesterly course in Madhya Pradesh 
and 
and Rajasthan/enters into the area of Central Gujarat near Muval 
village in the extreme north— eastern corner of Santrampur taluka 
in Panchmahals d3.strict. Here after Mahi flows/a gener^ south-and 
westerly course diagonsilly across the area/^^ finally the Mahi river 
for about 130 Ions, separatesthe district of Kaira on the ri^t frcm 
the Panchmahals and Baroda on the left and falls into the Gulf of Cambay. 
In between Kadana and Madhwas the Mahi has steep banks 15 to 24 
metres high^ seme times rocky^ but chiefly of clay or conglcmerate 
furrowed by local drainage into deep ravines, the the Mahi 
aEiadssc except in floods filling it from side to side, flows along a 
broad sancfy or stony bed broken at times by rich alluvial soil. 
n c) 
t) 
After a stretch of about 136 kms. the river exhibits sli^t mean-
dering features until it reaches Dabka. At Dabka, in Padra taluka the 
Mahi river makes a big loop and forms a shallow estuary and finally 
enters the Gulf. Here the river becomes broad with a width of about 
8 kms. and is known as Mahi Sagar ( because of its great width). Here 
its width has been ccaipared with, the sea ( Sagar). 
Between Rabadia and Vasad, in the hot season, the Mahi beccmes half 
metre deep and about 46 metres wide and flows between sloping alluvial 
banks seldom more than 6 metres high. In this season it can be forded. 
On account of the broken ground along its banks its water is seldcaa used 
for irrigation. 
Of the other tributaries of the Mahi. the Anas and the Panam are 
the most important. Both these streams have their sources near the north-
eastern corner of the area. With an average hei^t of about 305 metres 
above sea level, this tract forms a small local water shed. Qti its north 
the country slopes northwards and the area is drained by many tributary 
streams of the Anas. The Anas continues its northerly course making the 
eastern boundary of the Dohad and Jhalod talukas, finally falls into the 
Mahi after attracting the entire drainage of hhe eastern-talukas of the 
Panchmahals district. 
On the north eastern hilly land, the Panam, starts on its west-
north -westerly course and rapidly gains in volume and importance by 
absorbing the streams of the Limkheda, Devgadh Baria talukas. West of 
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Devgadh Baria town, the Fanam takes a definite northerly turn \diere it., 
is joined by the Hadaph near Nada village and ultimately flows into the 
Mahi , 9 kms. Houth-west of Lxmawada Railway station. 
The country west of this section of the Fanam slopes steadily 
towards the west. The western talukas of the Fanchmahals district are 
thus drained by ariother series of tributary streams of the Mahi having 
a general westerly coarse. The &an, the Mesri. the Gcma, and the Karad 
are the most notable members of this series. 
NARMADA RI?ER SYSTEM 
The Narmada marking for about 160 kms. the southern boundary 
of the area tinder study, has been described in various ancient texts 
as the 'Reva* (Fadma Furan) , the'Parva-Ganga' and as the 'Dakshan 
Gan^a'in Siva Furana , it is mentioned as one of the Saota-Ganga.^ 
The garmada ( also spelt various as Narbada, Nerbada or IJerbuda) is 
2 
the 'Namados' of Ptolemy. The river is very important not because 
of its greater length but because of its sacredness. Amongst the Indian 5 rivers, in terms of sanctity, the Narmada ranks next only to the Ganga. 
1. Dey, N.L.: The Geographical Dictionary of Ancient and Mediaeval Indiaj 
London, 1927, p. 178. 
2. Law, B.G;Historical Geography of Ancient Indisj Paris Societe Asiatique 
de Paris, p. 324. 
3. The Narmada is,perhaps, even more sacred than the Ganga for "whereas 
it is oriy the bather in the Ganga whose sins are : forgiven, he i^o simply looks at the Narmada is purified." 
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Taking its soui'ce from Anarkantak at an elevation of nearly 1,066 
metres above sea level, the Narmada flows for about 1,040 kms. in the 
State of Madhya Pradesh and then enters the State of Gujarat near Pendra 
village lAich stands at an elevation of 30 metres above sea-level on the 
left, (southern), bank of the river,.From here onwards the river exhibits 
meandering features and flows in Its serpentinous westernly course. The 
course is belived to have been formed by fault lines.^ 
Near CJiandod the height of the bank is 24 metres \Aile south of 
Nanderia it is 21 metres . Prom CJhandmd to Nanderia the surfaces are 
cut with ravines and the height of the banks varies from 3 to 6 metres. 
Thou^ the ri^t bank is steep, the left is low, shelving and the stream 
is deep. The stream remains swift and deep in summer, while it rises to 
12 metres above fair weather level and stretches for a mile across the 
low left bank daring monsoons. The river falls into the Gulf of Gambay 
in the Arabian Sea in the form of an estuary, several kms. below the town 
of Broach. 
1, The Narmada river has long attracted attention both because of the 
geographical peculiarities and the complicated geological structure of 
its valley. There are two points worthy of note. The straight course 
of the river, especially in its valley section. It is said that Narmada 
does not flow in a valley eroded by itself, but has usurped for its 
channels a fault-planeor deep alluvium-filled rift in the rocks,running 
parallel with the Vindhyas. This fault is said to have originated with 
the bending or 'sagging^ of the northern part of the peninsula at the 
time of the upheavel of the Himalayas. It is also possible that the fault-
ing occured at the time of the break-up of Gondwanaland. "The Deccan is 
thus a much faulted land-^nass and the channels of the Narmada have been 
guided by the fracture-plane which gave rise to the prcaninent line of 
f^lfPQefe^Sgry^Stgf^g; - JgN'Wadia(l942); The Making of India,Madras, 
contd,. 
t> tl 
The chief tributaries of the Narmada are the Men, Ashwin. and 
Qrsang. Men is a sma3.1 stream rising from the Rewakantha hills with a 
rugged south-west course of about 80 tons. 7 ktas. up Ash win, similar 
in size fuid course to Men joins Narmada from the right and after another 
10 kms. the Ofsang falls into the Karfakda-Jrcmtthersame side. Qrsang 
is the largest feeder of the Narmada. It rises in the Malwa highlanfls. 
After a south-west course of about 160 kms, throu^ CSahota Udepur, Jabugam 
Sankheda Talukas of the Baroda district, it joind the Narmada at the 
sacred town of Chandod. With banks from 6 to 9 metres high and a broad 
sandy bed, the • Qrsang is, except in times of floods, a small stream. 
In its passage through dihota Udepur taluka the stream running 18 kms. 
west, takes a sudden south bend and after 20 kms. again txims sharply 
towards the north. In this bend, stands the tovm of Ghhota Udepur® 
Beyond Ghhota Udepur 16 kms. to the north-west near Tejgadh the 
Qrsang is joined from the right by the Ani. a small stream with its 
source in the Ratanmal plateau. Then after 18 kms, west it bends south-
west and is joined on the right ( or north) bank by the Sukhi, a small 
stream also frcm the Ratanmal Plateau. 58 kms. further the Qrsang flows 
sotith-west through Jabugam and Sankheda talukas till close to the Dabhoi 
1, contd..,, 
She irregular longitudinal profile of the Narmada invites attention.The 
extreme divergence of the river profile from the regular curve normally 
assumed by a river-course after long-continued denudation has been 
pointed out by Vredenburg.. (E, Vredenburg,1906) : Pleistocene Movement 
as indicated by Irregularities of the Gradient of the Narbada and 
other Rivers in the Indian Peninsula, rec.. Geol..Ind..XXXIII^ pt,l,p.37. 
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village of Bhilodia, it is joined on its left ( or south bank) by the 
Heran. This river from Ali Rajpur (Madhya Pradesh) in the east, with 
banks from 12 to 15 metres high and a bed divided b|r rocky barriers 
into long pools, may in the fair season be crossed by carts at every 
three or four kms. After its meeting with the Heran for 10 kms. 
through , the Qrsang , shallow in the fair weather, but in floods 
from 6 to 15 metres deep, passes south between steep banks of 18 to 
30 metres high. Its meeting with the Harmada is sacred, thousands, 
especially at the Chaitra ( April-May, full moon) •aorae there for the 
holy bath.^ 
THE DHADHAR RIVER SYSTEM 
Dhadhar rivei* takes its rise in the Jambuwada hills which lie 
south west of Pavagadh near Shivpajpxir. After flowing in a soath 
westernly direction, the river passes throu^ the southern parts of 
Baroda and Padra talukas, and empities into the Bulf of Cambay. 
The river Dhadhar has an extremely winding course. At Ehilapxir on 
Baroda Dabhoi road the banks of the river are 60 metres wide and about 
15 metres h i ^ with about one metre of water in the dry weather. Midway, 
it is joined on its right banks by a small tribut siry, the De^. Near 
1. The April-May Vaishakh. springs pass as far as the islands of Dev. 
about 20 kms. higher. 
Abdtilpura, where the Dgv river meefes Dhadhar river, the height of 
the bante is about 18 metres . In the northern most portion of the 
taluka a tributary stream of the Jambua river flows. To the south of 
the Dhadhar. the tributary river Raagav flows. 
The Dhadhar dries up during the sammer and the carts and buses 
can easily cross its bed for the rest of the year as its banks are not 
more than the same height throughout its length. The banks of the 
tributary of the Jambua vary from two to two and a half metres, \Aiile 
that of Rangav river are not more than one metre hi^. 
The Dhadhar-Dev rivers show a considerable change in the height of 
the ir banks. The banks of the Dev river varies from 6 to 18 metres. 
Near Karali, the northern bank of Dev river is 7 metres high, ^ile 
the south bank is 15 metres high. The same feature is found near Kada-
dhara vheve the northern bank is 6 metres hi^ ^ile the southern bank 
is 13 metres high. The hei^t of banks of Dhadhar river varies frcm 
9 metres to 15 metres r^iiile the height of its tributary streams varies 
from 3 to 9 metres. Further the river Dhadhar crosses thfcough the southern 
portion of Baroda and from the north ffif the river IBiadhar is joined by 
the Vishiaamitri 
river Vishwaiamltri at Pingalwada. After it has been joined by/kHaxjac the 
size of Kiadhar considerably increases and it 
flows in a south westerly direction into the Gulf of Cambay and forms 
the creek on which the Tankaria port of Bandar is situated.^ 
1. Captain French, Acting Resident at Baroda, in 1948-50, proposed to 
connect Tankaria port of Bandar by a anall railway line with the 
Gaekwad's capital , Barofia, in order that the latter might thus have 
access to the sea-traffic. But the scheme was not carried into execu-
tion. Tankaria port lies in Broach district. 
CHAPTER III 
C L I M A T E 
The chief eharacyteristics of the climate of Central Gujarat can 
be appreciated by an analysis of the main climatic elements. Central 
Gujarat lies within the tropical belt. This locational factor is of 
great significance with regard to temperature conditions that prevail 
in the area. The two districts, which constitute Central Gujarat, lie 
near the sea and accessible to the moisture bearing winds of the 
south-west monsoon. 
The varying altitudes that one finds in the area, particularly 
in the eastern part, have an important effect on both temperature 
and rainfall conditions. 
Generally speaking^ the climate of the area under study is 
characterised by 'hot' summers and 'warm' winters, the days in 
summer being very hot while the nights in winter are mild. The rains 
are chiefly in the wet monsoon months i,e,, between June and October, 
THE WEATHER ELEMEMTS TEMPERATUE 
Figure 7-A shows the Mean Monthly Temperature of Baroda, It will 
be seen frcaa Fig.7-A that there is a steady increase in temperature from 
a minimum of 19.0°G in January to 32,0°C in May, The rise is fairly 
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&teep. There is a steep fall in the mean maxinrum temperature soon after 
the onset of the monsoon. During the three months, of Jtily, August and 
September, the mean temperature is almost the same; but vdth the retreat 
of the monsoon, there is a slight rise in the temperature. From the 
month of October onwards, there is a gradual decrease in the tempera-
ture until the minimum is recorded in January, 
More interesting than the monthly means are the mean daily maxima 
and minima for the various months. These portray temperature conditions 
more aptly than the monthly means. Table I shows • that the maximum 
and minimum temperature both increase frcxn January upto May. Although 
the maximum temperature registers a fall with the onset of the monsoon, 
the minimum shows a slight increase. The increase in cloudiness means 
a definite check of nocturnal cooling and so night temperature does 
not fall, although decreased insolation causes a fall in the daytime 
temperature. With the retreat of the monsoon there is a decrease in 
the cloudiness and a consequent decrease in the solar rftdiation and 
the temperature again shows a noticeable increase in September and 
October. 
Table I shows that the mean maximum temperatxire continues to 
increase frora the month of January till the month if May, In the month 
of June there is a fall in temperature vrtiich continues till August, 
The two months September and October show a sli^t rise while the tempera-
ture again falls in November and the Ibwest mean monthly maximum is 
recorded in December, 
TABLE I 
Temperature Data for Baroda ( in 
Month Mean Diurnal Mean 
Daily 
Max. 
Daily 
Min. 
Mean Max.of the 
Honth 
Mean of 
the month 
Mean 
Jan. 30.2 9.8 20.0 34.2 3.8 19.0 
Feb. 31.9 12.7 22.3 36.1 6.9 21.5 
Mar, 35.6 15.5 25.6 39.9 10.0 24.9 
Apr. 39.4 20.4 29.9 42.8 14.9 28.8 
May. 40.3 25.4 32.9 43.6 20.5 32.0 
Jtine. 36.5 26.6 31,5 40.3 23.4 31,8 
July. 32.1 25.3 28.7 36,0 23.3 29.6 
Aug. 32.0 24.8 28.4 34.6 23.3 28.9 
Sept. 32.6 23.7 28.2 36.0 20.9 28.4 
Oct. 35.2 18.9 27.0 37.8 14.4 26.1 
Nov. 33.1 14.1 23.6 35.4 9.7 22.5 
Dec. 30.7 10.7 20.7 33.1 6.3 19.7 
ANNUAL 34.1 
AVERAGE 
19.0 26.6 43.9 3.0 23.4 
The mean minimiHa temperattire however registers a sharp increase 
till the month of June, The nights however get warmer rapidly as the 
minimumtemperature shows a steep upward carve between March and May. 
In June the nights beccaie still hotter. Thus in the month of June the 
mean maximum temperattire for the month, is lower than that of May, 
while the mean minimtm is higher. The minimum temperature however 
begins to fall in the month of August and the mean minimum is recorded 
in the month of January. 
A comparison of Tables II with Table I shows that the temperature 
conditions of Dohad selected at a distance of 148 kms. frcsa Baroda are 
similar. 
TABLE II 
Temperature data for Dohad (in °C') 
Month Mean Diurnal 
Mean 
Mean Monthly Mean 
Daily 
Max. 
Daily 
Min. 
Max,of 
the month 
Mean of 
the month 
Jan, 28.9 • 11,1 20,0 32.6 5,5 19.0 Feb, 30,4 13.6 22.0 34.6 7.9 21.1 Mar. 34.6 17.7 26.2 39.1 12.6 25.8 Apri?.. 38.6 23.4 31.0 41,2 13.8 27.5 May, 39.4 25.9 32.7 42.6 23.3 32.9 . June, 36.2 25.8 31.0 39,7 22.8 31.2 July, 30,7 24.2 27.5 35,2 22.1 28.6 Aug, 29,6 23.5 26.6 33.2 22.0 27,6 Sept, 30.1 22,7 26.4 34,8 20.3 27.5 Oct, 33.8 19,4 26.6 36,3 15.1 25.7 Nov. 31.7 14.6 23.2 34.4 . 10.9 22,6 Dec. 29.1 11,7 20.4 32.1 7.9 20,0 
ANNUAT. 
AVERAGE 32,8 19,5 26.2 42.9 4,8 23.7 
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Range of Temperattire; 
Table III shovra the mean diumal ranges of temperature for Barofla 
and Dohad. It will be seen frcsn this table that the mean daily range 
is highest in January when there is little cloudiness. This naturally 
means a h i ^ day-time temperature due to uninterrupted solar radiation 
and a low minimm temperature due to rapid nocturnal cooling. There 
also occurs a sub maximum temperature in March, With the onset of the 
monsoon, the range of temperature decreases rapidly and minimum is 
Hi AUO attained in the month of July maximum temperature^registers a sharp 
fall. After September, the range increases steadily and the maximum is 
reached in January, 
TABLE III 
Diurnal Range of Temperature (in OQ) 
Month Raroda Dohad 
January 20.4 17.8 
February 19.2 16.8 
March 20.1 16,9 
April 19.0 15.2 
May 14.9 13.5 
June 9.9 10.4 
July 6.8 6.5 
August 7.2 6.1 
September 8.9 7.4 
Oct ober 16.3 14.4 
November 19.0 17.1 December 20.0 17.4 
ANNUAL AVERAGE 15.1 13.3 
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The Aanual Range of temperature at Baroda ( the difference between 
the mean maxiurum of May and the miniinum of January) is 12,9®C. The 
range at Dohad is 12.7°C. A ccanparison of the annual range of temperature 
of sOTie of the stations o'f the Central Gujarat ELain with those of 
other station in India in Table IV shows that the magnitude of the 
range depends to a larger extent on the relative variation of the mean 
miniitrum temperature rather than the mean maximum temperature. 
TABLE IV^ 
Static®! Mean tempera-
ture of Warmest 
month(in o c ) 
Me am tempera-
ture of coolest 
month (in oc ) 
Annvial 
Range 
(in oc ) 
Bhuj 31.6 18,8 12.8 
Baroda 32.8 19 .9 12 .9 
Dehradon 28 .3 12.8 15 .5 
Allahabad 34 .2 1 6 . 1 1 8 . 1 
Vi shakhapatnam 30.4 23 .3 7 . 1 
1. All figures relating to Temperature are from ' Climatological Tables •/ 
of Observatories in India' (1963),Delhi, Manager of Publication. 
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RAINFALL M P ITS CHARACTERISTICS 
Rainfall Rhythm; 
The monsoon begins on an average, between the 15th and 25th 
June, when the rainfall shows a sudden and rapid increase. The monsoon 
season may be said to be over by about the 15th September when rain 
ceases rapidly. The hot weather season is driest daring April and the 
first three weeks of May; while the cold weather season, i.e., January 
and February get little rains. 
Table V shows monthly rainfall of Baroda and Dohad. It will 
be seen from this table that there is a distinct rise in rainfall 
from May to July, but there is a decline in the amount of rainfall 
from August to December. A similsi* decrease occurs between July and 
August, and between October and November, 
TABLE 7 
Monthly Rainfall (in mm") 
Month Baroda Dohad 
January' 2,3 3.3 
February 4.1 2.3 
March 0,6 2.0 
April 4.8 2.0 
May 3.1 ,-'11.2 
June 111.8 - 107.4 
July 355.1 276.9 
August 229.6 201.9 
September 166.1 167.1 
October 25,4 22.3 
November 13.5 12.2 
De cember 0.3 1.8 
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Although the table shows that , ; July receives the maxinnaa 
rainfall in the year, the change frcm July to August is rather gradual. 
At Dohad, during a period of 27 year's, August had higher rainfall in 
15 years. In some years, August rainfall was double ( or more thaja 
double) the rainfall of July, It may therefore be concluded that July 
and August are the months of highest rainfall in the year. It will be 
further seen from the table that from August the decrease in rain is 
quite rapid as the monsoon retreats southwards, (ii) In November and 
December, the rainfall throu^out the region is very small in amount, 
being less than 14 mm. This is a time when it is too late for post-
monsoon depressions and often jdraaa it is too early for winter distxir-
bances, (iii') From this minimum atithe-end of the year, the raipfall 
graph shows a slight increase in January and February. There is thus 
a secondary sub-isaximum, but it has no ccmparison ( in magnitude) with 
the primary maximum \rtiich is about 15 to 20 times of the former. The 
winter rain is, of course, significant frcaa the agricultural point 
of view, (iv) Fratn this secondary subnsaximum, the rainfall again 
decreases during the hot-iijeather season. This is the driest season. In 
several years, at least one of tie three months ( March, April, May) 
has recorded no rainfall at all; and occasionally, the entire season 
may not receive any rainfall. 
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Areal Distribation of Total Annual Rainfall: 
The highest total rainfall of 1334.imn. in the region is in 
Jambnghoda Taluka vhich lies in the south of Panchmahals, vhile the 
lowest is 687,6 mm. in the Limkheda Taluka in the north-eastern part of 
Panchmahals district. From this, one may conclude that the annual 
rainfall decreases towards north-east. The rainfall also decreases 
towards west and north-west. 
The general increase in rainfall southwards and eastwards may be 
explained with reference to relief. This is due to the ccanbined effects 
of the western ends of Satpxira and Vindhya ranges and of the nearness of 
these regions to the tracks of fee depressions frcan the Bay of Bengal. 
Seasonal Distribution: 
Figure 9 shows that the distribution of rainfall decreases west-
wards and northwards. It will be seen farther from Fig.9 that the entire 
area under study, receives the greatest amounts of rainfall during the 
months of Jxine, July and August and September. This will be dear frcsa 
Table H.^ 
1. Please also see table L L % appendix ' ,p7 . itZi 
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TABLE VI 
Percentage of Annual Rainfall received in Different Seasons 
(Rainfall In Millitaetres) 
i I I! ]! I I ^ 
Station I ijinual | Jtine- } ^  of the} Nov.-I % of the| March-j % of the 
I Rainfall 5 Oct. | total } Feb. | total 5 May j total 
I I ^ ^ li I I 
Bar0da 916.6 888.0 96. 88 20. 2 2.20 4.8 0.92 
Dabhol 1107.8 1086.1 98. 04 16. 4 1.48 5.3 0.48 
Chhota TJdepur 1183.0 1151.6 97. 35 18. ,5 1.56 12.9 1.09 
Godhra 1026.5 1007.3 93. 13 9. 1 0.89 10.1 0.98 
Kalol 1052.8 1033.8 98. 19 9. 1 0.86 9.9 0.95 
Halol 1106.8 1086.8 98. 19 10. 9 0.98 9.1 0.83 
Dohad 810.4 775.6 95. 70 19. 6 2.42 15.2 1.88 
Jhalod 841.1 813.4 96. ,71 13. 5 1.60 14.2 1.69 
Lunawada 778.2 758.2 97. .43 9. ,9 1.27 10.1 1.30 
Santrampur 987.5 953,7 96. ,60 20. ,4 2.07 13.2 1.33 
Devgadh Baria 1027.7 1001.8 97. 48 13. 7 1.33 12.2 1.19 
Jambu^oda 1261.4 1234.7 97. 88 16. 0 1.27 10.7 1.85 
It will be seen from this table that more than 9^per cent of the total 
annual rainfall is received during the months June to October, Fig,9 shows 
the mean monthly distribution of rainfall of selected stations as well as 
the annual isohyets. A comparison of the mean monthly rainfall with that 
of the annual isohyets shows that the annual isohyets follow the pattern 
of the distribution of rainfall between the months of July and October. 
The maximum rainfall in the months of July to October ranges between 700 
and 1200 mm, while the annual isohyets also range from 700 to overliOO mm. 
\J 
Incidence of Rainfall; 
This has been obtained by dividing the total monthly rainfall 
by the ntimber of rainy days in that month; the result is the average 
heaviness of rainfall. The heaviness of rainfall naturally varies with 
the season and the place. It is heavier during the monsoon season 
(25.4 mm. or more) than during winter (12,7 mm, or more). The hot 
weather season has the least heaviness of rainfall. Still, it is 
heavier than vdiat one would expect in the middle-latitiades. Thus " it 
never rains but pours" For the year as a idiole, the average heaviness 
is a little less than 22.9 mm. 
The average heaviness of rainfall for Baroda is given in 
Table VII to exemplify the above statements. 
These are, of course, average figures. On many days a 
much heavier rainfall has been recorded. In Baroda, for instance, 
185. 10 mm. has fallen within one day on 11th August, 1933 , and 
even in the hot weather season 42.40 mm. of rain has been recorded 
2 in June 1939. 
1, Blanford, H.F. A Practical Guide to the Climates and Weather of 
India. Ceylon and Burma and the Storms of Indian Seas. London, 1889, 
Gh.2, 
2. dimatological Tables of observfttdMes in India. Delhi. Manager 
of Publication, 1953. 
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OTHER WEATHER ELEMENTS 
Humidity: 
Hmidity ,is lowest in the hot weather season rises suddenly 
in the month of June and remains high during the rainy season. In 
April the relative humidity of Baroda is as low as 33 per cent being 
only 16 per cent in the evenings, ^ile daring the monsoon season, 
it is 82 per cent, the morning average in July being 88 per cent. 
After the monsoon retreats, the humidity also gradually falls. 
In the early summers of April and May there is low humidity and 
high temperature. The land becomes parched and the k vegetation gets 
brown. Often there is an acute shortage of water in the wells, and 
grasses wither, causing much suffering to men and cattle. The combina-
tion of high humidj-ty and fairly h i ^ temperature at the close of the 
rainy season is equally harmful. It is sultry, opressive and stagn&nt 
pools of water become the breeding grounds for mosquitos. 
Cloudiness: 
Cloudiness is at a majcimum in the rainy season but even then, 
on an average, the sky is never entirely clouded for weeks together. 
About ei^t-tenth of the sky is clouded in Jiily and August but fehe 
proportion of low clouds is only about six-tenths or a little abovd it, 
After the rains are over, the skies clear gradually and by December, 
the average cloudiness is ordy about a fifth of the slgr. During the 
hot weather season, though it is very warm and the hximidity is low, 
the sky is not at all clear. The vigorous heating up of the ground 
sets up ctirrents and fair weather cumiilus clouds are comiacn; so that, 
even in May, the average cloudiness is 1.8 in the mornings and 0.6 
in the evenings. 
W i n d ; 
The direction of wind is controlled largely by the location of high-
and low-pressure systems and also(locall^3 by topography. During the 
rainy season, the wind moves from the southwest and west, i.e., up 
from the Arabian Sea, In the cold weather season, the direction is 
reversed as the high pressure is over the land; and in January the 
wind is mainly from the north and northeast. (Fig,7-B).^ 
The velocity of the wind ( at Baroda} is never very high (Fig.7-A}. 
The maximton is recorded in the month of June when the wind speed is 
10.56 kms, per hour. In November it is much lower, being only 2.72 
kms. per hour. Much calm prevails in winter months. About 70 per cent 
of the days in November records calm conditions. 
1, Please also see Table LLIII, Appendix ,pp. 
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THE SEASONS 
^ The Indian Meteorological Department recognizes four seasons 
as follows: 
(a) The season of the N.E.monsoon: 
i} January and February, Cold-weather season 
ii) March to mid June, hot weather season 
(b) The season of the S.W.monsoon: 
i) Mid-June to mid-September, season of general rains 
ii) Mid-September to December, season of retreating monsoon. 
However there are three seasons in Central Gujarat Plain. Cold 
Weather Season from November to) February; Hot Heather Season from 
March to Mid-June; and Rainy Season from Md-June to October, 
Cold Weather 
cwnmences November and so, the period November-
February need sub-division and be called the Cold Weather 
Season. Stricktly speaking, the term 'cold' should not be used; for, 
in climatological terminology, the term 'cold* would indicate very low 
temperature,, i.e., below 1°C. But in the region under study, average 
temperat-ure during this seascai never goes below 10°C. However, in view 
of the widely prevalent use of the term, it has b X ^ been retained here. 
The seasonal rhythm prevailing over the area jmder study is a hot, 
dry early summer, the rainy season and a cool dry winter. The elements 
of weather have already been described. The characteristics of the different 
seasons may now be briefly described. 
i) 0 
It may be mentioned here that the word 'Monsoon' will be used 
to mean both the wind which brings rain and the rain itself. StricJ^ly 
speaking, seasonal winds of both the seasons should be termed as 
Monsoon, we thus have the Wet and the Dry Monsoons. But here the use of 
the term will be confined to the moist wind and the rainy season. 
Gold Weather Season; 
This season is characterised by comparatively low temperature and 
dry weather. At Baroda the cold weather sets in by November when the 
minimum temperature drops ( from 18.90C in October to 14,1°C in November). 
The sharp fall in the nocturnal temperature is, of course, associated 
with the ccsBiplete withdrawal of the ( rainy) monsoon and the settling 
in of clear skies. The average daily temperature during this season 
( at Baroda) is 21.6°C. ( January being coolest with an average of 20,0°C), 
This month also has the lowest daily giinimum for the season. (9.8°C). 
Pressure is now high in northwest India and winds generally blow 
down from north and northwest. The highest pressure of 1014.7 mb. occixrs 
in December, The winds blow from north and north-east to south and south-
west. This direction, is of course, governed by topographical featiires, 
since the ultimate goal of these winds is the equatorial region where low 
pressure exists. The winds are also li^t, in accordance with the feeble 
pressure gradient, the wind moving with a speed of only 1.60 to 3,2 tons, 
per hour. Much calm also prevails. 
ij 
This season is quite dry. None of the stations, in the area under 
investigation, receive more than 20,4 mm during this season and nowhere 
is the percentage of seasonal to annual precipitation greater than 2,4. 
The average rainfall for the viiole region is only 277,3 mm. or 1,96 per cent 
of the mean annual rainfall. It is only the north-eastern part of Panchmahals 
district and the eastern part of the Baroda district that receive about 
120 mm. The little rainfall of winter is associated with the movement of 
western disturbances^ and the eastern part of the Godhra, Lunawada and 
Shahera Talukas of the Panchmahals districts. The extreme southern location 
of the region with reference to the western disturbances accounts for the 
low amoimt of rainfall. It is also possible that a part of the rainfall 
of November is wie due to late monsoon storms. The monsoon, known for 
its vagaries, may linger late. But this is only occasional. 
The weather in this season is, on the whole, fine. Skies are clear 
and days are pleasantly warm. Nights are cold enou^ to make the use of 
blankets necessary, Th re is heavy dew in November and December vriiich is 
beneficial to the blac': soil crops. 
1, Census of India, 19il. Vol,VII, Part I-A, Appendix G, p. 291. 
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The Hot Weathef Seaman: 
This season is characyberized by increasing heat and generally 
dry conditions interrupted by occasional hail and thunder showers. 
February is really a month of transition when the average minimum tempe-
rature (at Baroda) exceeds 12,6°C. ¥ith the advent of the month of 
March there is a steady increase of temperatxire which leads to the 
formation of low pressure. While the subtropical anticyclonic cell 
persists in the northwest in March, pressure falls over the heated land 
and by April a definite low-pressure system has formed with feeble 
gradients vdiich are considerably steepened in May. The average atmospheric 
pressure at Baroda gradually falls from 1014.6 mb. in December to 1005 mb, 
in May and June,. 
Winds are now stronger, with a velocity of 7,40 kms per hour on an 
average and blow with a strong south-westerly and westerly ccjmponent. Much 
calm, however, still prevails, 
Prom the cfjilm, clear weather of the cold weather season conditions 
beccaie more and more unstable till the monsoon actually sets in. This is 
the season of preparation, as it were, for the ' burst' of the Southwest 
Monsoon, 
Temperature rises steadily from the minimum of January to a 
maximum in Mpy.At Baroda, diixrnal temperature rises to a maximum of 
32.9°C in May and the daily average maximum rises to 40,3°C in the same 
month. More than the heat, it is the glare of the tropical sun, i^ iich 
is most unbearable. The hl^est temperatures for the year are usually 
recorded during this season, particularly in May. 
The dryness of the air during this season is quite noticeable and 
is worth special mention. The dampness of Assam and Bengsd is absent 
here and the strong dust-carrying winds are not so frequent as in the 
Gangetic plains. In ^ril, the air is driest , with an average relative 
humidity of only 35 per cent. 
The season is not, however, completely rainless. There is a definite 
amount of precipitation which is, on an average, for the entire region, 
10,2 lam , or 1,04 per cent of the annual total. No station receives 
more than 15,2 ram, and the lowest, on an average, is 5,3 mm. The 
district of Panchmahals has a sli^tly hi^er rainfall than the Baroda 
district. 
The little rain which is often accompanied by thunder and hail, 
is usually due to local convention, the strong insolational heating of 
the ground surface setting up these ascending currents. The last mani-
festations of the winter depressions may also give rain, accompanied 
by squally weather, A part of the rainfall may also be due to low-pressure 
systems developing into cyclones in the Bay of Bengal, 
The Rainy Season; 
The coiamencement of the rainy season with the proverbial ^ Burst* 
of the monsoon is well knoim.The monsoon which breaks on the Bombay 
coast by about the 5th of June, reaches the region under study by about 
the middle of this month. The monsoon wind now blows with force towards 
the low-pressure system developed over the north-western part of the sub-
continent. Pressxire falls considerably, frcm the December maxiaium to a 
minimum of 1004,7 mb. in June,^ 
1, Actually, morning pressures fall still further in'July. 
eo 
The saath-vresterly current which {jarries the moisture fram the 
ocean, is now definitely established. Southwesterly and westerly winds 
are now prcsainent and, controlled by the topographic features, move 
towards Central Gujarat. This continues till at least September. The 
wind velocity is now slightly greater than during the proceeding season, 
being on an average 7,20 kms. per hour. 
The most significant feature during this season is, of course, 
the rains which overshadow all other elements of weather. The average 
rainfall during this season ( June- October} is about 945.0 mn. for 
the Baroda district and 962.8 mm. for Panchmsihals. Almost all the 
stations for ^ich data are available, recordfmore than 95 per cent 
of the annual rainfall during this period, while at least &ur stations 
receive^even more than 98 per cent of their annueQ. rainfall frcan the 
wet monsoon, indicating thereby the supreme importance of the South-
west Monsoon in giving the rainfall to Central Gujarat, 
The season is characterised by nearly tmiform temperature throughout 
The cloudjr skies and frequent rains cause an ijnmediate fall in tempera-
ture at Baroda from the average of 32,9°C. in May to 31.5°C in June 
and during the three months of J'uly, August and September, the mercury 
hovers around 29°V, and only in October does it caae down by 1°C, 
In this season, there are' two other characteristics to be noted: 
(i) the high degree of cloudiness and (ii) the hi^ humidity. More than 
four-fifths of the slqr is clouded in July and Augujst. The humidity 
shoots up from a low average value of 33 per cent in April to about 70 
per cent during the monsoon. 
Ci 
The monsoon is prevalent normally till about the end of September, 
October and early November are the periods of retreating monsoon. The 
falling temperature results in a f gradual rise in pressure froa 
September and the monsoonal current begins to lose strength and starts 
to withdraw. By October, the wind has an increasing force towards the 
east and northeast; calm is more ccmmon. There is a slight rise in 
the daily maximum temperature in October, only to fall again in November. 
The minimum temperature, however, continues to fall even after the 
monsoon has withdraen and ' cold' weather sets in by mid-November or so. 
Skies are also considerably clear by this time. 
VARIABILITY OF RAINFALL 
The subject of variability of rainfall is of much academic value 
to the climatologist and in a country \^ere the farmers largely depend 
on rainfall for obtaining profiitable harvests, the question of variabi-
lity of rainfall assumes great economic significance, 
Where a large sanount of data is available, it is possible to study 
this problem in various ways. "What is more important, however, is to 
know the incidence of the annual and seasonal variation of rainfall in 
as much as it affects the c<^ 3imon agriculturalists and the agricultural 
economy of the region concenged. 
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In the following study , the 35 year data for the period (l923 to 57) 
for Baroda and Dohad have been used. The variability of monsoon rainfall 
in India is only too well known. For instance, at Barofla, the average 
( annual) rainfall for the above period is 968,8 mm. and for Dohad 760.2 inm. 
while the actual rainfall varies from the average ( plus or minus) as 
follows: 
Number of Years when Rainfall varied frcm Average 
Less than 10% 10-20% 20-50 % More than 50^ 
Baroda 7 7 5 16 
Dohad 9 6 8 12 
The simplest method to study variability is to sum up the 
depart^e from normal ( v^ether plus or minus) and divide this by 
the number of years. This is the ' Average Variability' (AY). 
ie i.e., ^^ ^^  ^ 
Miere d stands for departure, 
and n stands for number of years. This method was suggested 
by E. Biel^ and gives an average Variability of 
192.92 mm for Dohad and 
286.05 mm for Baroda 
1. Quoted in miliamson A.V. and Clark H.G.T. "The Bariability of the Annual 
Rainfall in India". Quart,Jour.Roy.Met.Soc.Londaa,Vol.LVil, iy31,pp.43-56. 
This can be expressed as a percentage ratio; of the mean rainfall, 
the percentage being termed as Riative Variability, \Aiose value as: 
192,92 X 100 = 25.38^ for Dohad 
760.2 
286.05 X 100 = 29.53^ for Baroda 
968.8 
The figures given by Biel for certain stations are as followsJ 
Ahmadabad ... 31 per cent 
Madras ... 21 per cent 
Bc^ay ... 19 per cent 
Nagpur ... 17 per cent 
Man gal ore ... 12 per cent 
Althou^ these figures ( for the period 1881-1920) are not strictly 
comparable with those for Baroda and Dohad, they at least indicate 
that the two tipper stations do not suffer from a h i ^ degree of vari-
ability. Even the map of variability of Rainfall given by CSiatterjee 
shows that these two districts have a variability of only 25-30 per cent 
(vide S.B.Chatterjee: Indian Climatology, Calcutta, Map. No,8). 
The ' median' is now ejctensively used in the study of rainfall 
variability. ' Median" is the middle term in a time series cai either 
side of Trfhich half the total number of occurrances of the concemed 
phenomenon have occurred. The value of this is 702.6 mm. for Dohad and 
742.2 mm. for Baroda; which means that in a 35 year period, 17 years 
period, the middle 9th figure represents the Quartile, the Upper Qaartile 
and the lower Quartile; and the difference between the quartiles is 
the Inter-Qoartile Range, These are: 
Median Upper Qaartile Lower Quartile I-Q. 
Range. 
Dohad 702.6 869.8 705,9 163.9 
Baroda 742.2 1,439.6 666.7 772.9 
The Inter-Qaartile Range may be expressed as percentage of the Median 
and this will be: 
165.9 X 100 or 23,35 % for Dohad 
702,6 
and 772.9 X 100 or 104.13 % for Baroda 
742.2 
Thirdly , we have the Standard Deviation', which is the square-
root of the mean of the snia of the squares of deviation of actual 
rainfalls fron average rainfall i.e., if 'd' is the deviation. 
Where ^ stands for ' Standard Deviation'. The results are as followss 
Sum of squares Mean of d^ sq.root of -^d^ 
of Deviations . . 
Dohad 1945252.01 55578.62 236.1 
Baroda 2288494.06 65385.54 255,7 
This expresses variability more precisely than ' Average Variability'. 
Expressed as a percentage of Average Rainfall, we have: 
^ X 100 = 31.06 % for Dohad 
A7 
and 26.39^for Baroda 
This is the Coefficient of Tariation , 
The above fonnuJ-ae make it clear that variability is slightly lower 
at Baroda than at Dohad, though the latter has a slightly lesser rainfall. 
CLIMATE AMD AGRIGUIZrUIlE 
The importance of climate in the field of agriculture can hardly 
be over-emphasized. T^ /hile the actual distribution of crops from field to 
field is governed by local topography and soils, the selection of 
certain crops and the exclusion of certain others in Central Gujarat as 
a whole are, no doubt, primarily due to climate. The growth of two 
sets of crops in the two seasons, viz., Miarif and rabi , is obviously 
due to the occurrance of the rainy season in the former and the lowering 
of temperature in the latter. The conditions of temperature prevailing 
here allow the cultivation of various crops in this area. 
The temperature conditions not only influence the choice of crops 
to be grown but effect the agricultural operations also. The time for 
sowing wheat is almost idiolly decided by temperatxire. If cold season sets 
in late, rabi sowings are naturally affected. Similarly the harvest of 
rabi crops is influenced by spring temperature. 
The influence of temperature takes place in another way also, 
i.e., throu^ soils, . . -r The rising temperature in the hot-weather 
season set up large cracks in the ' regur' soil which breaks into 
heavy clods. This makes ploughing difficult. 
The influence of rainfall is rather casplicated. For, it is not 
only the total rainfall for the year or a season that is important but 
also the timely rainfall is even more significant. Widespread failiires 
of harvests have occurred due to late setting in of the monsoon or due 
to untimely rainfall during lAeat harvest. There should be enou^ rain-
io_..July-and early August..Late setting-^ in^ - of the monsoon delajy sowing 
operations of paddy ( locally known as danger) and other kharif crops 
and the out-ttirn is generally reduced, as in 1957. In that year July 
rainfall was only 125.7 mm. at Dohad and 452.03 at Baroda aad the out-turn 
was less than 50 per cent.^ 
Again there should be sufficient breaks in the rainy season to perform 
weeding and intercultural operations. Persistent rains in August in the 
ssane year (l957) considerably affected the maize crop. 
If the rains continue late upbo November, they help extend rabi 
soilings. 
Apart from temperature m d rainfall, other elements of weather also 
affect agriculture in the area under study. In the hot weather season hail;^  
and thunder storms cause considerable physical damage to standing crops. 
Frost occurring during the cold weather season affects rabi crops. 
The influence of climate on the specific crops has been dealt with 
in some^ in a subsequent chapter. 
1. Figures from the District Inspector of Land Records, Baroda and Panchmahals. 
CHAPTER IV 
S O I L S 
The character of the agriculttire of a country is dependent to a 
large extent on the nature and properties of its soils and climate. 
It is the quality and the nature of the soil that predcaninantly deter-
mine the land use, the occupation of the inhabitants and the degree 
and amount of their prosperity. Unlike climate, soil differs consider-
ably within short distances. Even within a village, soils differ 
from plot to plot. In many parts of the Panchmahals district, where the 
topography shows sharp irregularities in the slope of land, it it common 
to find bare rocks lying adjacent to depressions covered with deep black 
soil, while in between there may be hill slopes covered with infertile, 
stony brown ar red soil. 
Methodological Difficttlties: 
The methodological difficulties in studying the soils of this 
area or any other part of India are only too well-known. " The most 
competent pedologist would probably find it impossible to present a 
general view of the soil-pattern of India which should be at iOEOce 
accurate, caaprehensive and reasonably detailed".^ 
1, Spate, O.H.K.J India and Pakistan, London, 2nd Edition, 1957,p,80. 
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The anlj sources of information fcsr soil-study are the Settlement 
Reports and the Gazetteers for both the districts. Settlement Reports 
have been published at intervals whenever the previous settlement expired. 
In 1953, the Indian Coimcil of Agrieultural Research published the 
Final Report of the All India Soil Survey Scheme; this, however, gives 
only a very brief revi.ew of soils on a district-wise basis. Even if 
one tries to contact the agricultural officers or the farmers themselves, 
little substantial information is obtained. The village papers contain 
information on the soils of every plot of land prepared for purposes 
of revenue assessment, but this classification is based on the utility 
or fertility of the soils. Recently, the State Government have established 
a Soil Testing Laboratory at Junagadh for the purpose of determining 
the chemical composition of various soil samples. 
Within the limits of Central Gujarat great varieties of soils 
are found: They may be broadly classified into five groups: 
I. Deep black soil 
II. Medium black soil 
III. Sandy Loam 
IV. Coarse sandy soil on hill slopes ( brown or red in colour) 
V. Coarse shallow soil from granite. 
Figure 10^ shows the distribution of these soils in Central Gujarat, 
1. The map is based on information available from sdbtlemsnt reports of the 
Districts of Baroda and Panchmahals,All India Soils Survey Scheme(1953), 
New Delhi, ICAR, (New Delhi, 1953. 
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I. Deep Black Soil: 
It is also referred to as Black Cotton Soil or Regur, Over^south 
western part of Baroda district and in the Central part of Devgadh Baria 
taluka of the Panchmahals district, the typical soil is the black 'cotton' 
soil. This soil, vAich covers large portions of the Bombay Decaan, the 
Malwa Plateau, greater portions of Gujarat, and Saurashtra varies greatly 
in colour, consistency and fertility , but possesses the constant diaracter 
of being highly argillaceous ( clayey) and somewhat calcareous.^ It has 
also a tendency to become very adhesive \dien wet, and to develop deep 
cracks when dry. Owing to its high clay content it becomes unworkable 
during heavy rains. Its moisture retaining capacity is so large, that 
it can produce a winter crop without irrigation after a normal rainy 
season. Therefore in the absence of irrigation facilities , agriculture 
is entirely dependent on rainfall and a failure of the monsoon rains 
involves the loss of both the kharif and rabi crops. 
This soil contains a large quantity of calcium, magnesium carbonates 
and is fairly rich in iron, lime and alumina; but its nitrogen and phos-
phorous content is very low. The potash content is very variable but on 
the whole, it is sufficient to meet the crop requirements. 
1. Dutt, C.P. and Pugh, B.B. Farm Science and Crop Production in India. 
Allahabad, 194^ 7,p. 90. 
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The black ' eofctan ' soil found in Baroda and Panchmahals districts 
produces cotton year after year. Very often .iowar as second crop 
is also grom. It is the best soil in the area iinder investigaticai. 
The suitability of black cotton soil for irrigation is a matter 
of controversy and it appears to differ according to the ccmposition 
of different varieties of this soil.^ The h i ^ y sticky, deep black 
soil in parts of the Karjan, Padra, and Sinor are hardly, irrigated. 
It may be noted that most of the irrigated areas in the Dabhoi taluka 
have sandy soils or sandy loams. The capacity of the black soil to 
retain moisture is, however, made use of in the ' embankment' type 
of irrigation, described later. 
II. Medium Black Soil: 
2 
According to the Soil Map of India, showing the district-wise 
distribution of soils, a major portion of Baroda district has medium 
black soil and the district of Panchmahals has gravelly soil. It is 
obvious that this is a very broad generalization and for details of 
soils, recourse must only be made to the local classification made 
for purposes of revenue assessment. This classification, idiidi has 
been given local names, is based more aa the productivity of different 
soils than on their chemical caaposition. 
1. Report of the Royal Ccmmission on Agriculture in India.Government 
of India Publication, Bombay,1928.p.72. 
2. The Final Report of the All India Soil Survey Scheme.New Delhi, 
IGAR ( New Delhi, 1953). 
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The local classification recognizes thd. following tTpes os soils: 
(a) Gtorat (b) Gorada and (cO Besar 
(aO Gorat: 
Gorat soil is alluvial and thus differs chiefly in its content 
of sand and clay. It does not crack when dry. It contains 60-80 per cent 
of sand. It is low in organic matter and nitrogen. It contains 0,1 per 
cent phosphoric acid and about an equal amount of potash. It conta^s 
however 0.05-0,06 per cent of nitrogen. 
The Gorat soil extends over a considerable area in the eastern 
parts of the Dabhoi taluka. This soil ^^en richer in clay is known as 
'morphan' (local name). If we proceed further, towards east, the Gorat 
Soil becomes slightly sandy and is famous by its local name as 'maradi' 
well suited for pulse cultivation and lidien it is well grained it is also 
stfitiable for vegetable crops. 
(b) Goradiit 
Taxturally the Goradu soil is a rich loam. It differs frcxn Gorat 
mainly in containing loose grained particles. This soil has a light yellow 
colour. The physical properties of the soil are as follows:^ 
1, Courtesy : The Asstt. Agricultural Chemist, Junagadh (1964), 
0 
•t 
Glay - 35— 50 per cent 
CaCog - 1,0 per cent and above 
pH - 7.5 to 8.0 
Total Exchange ) 
Capacity ) 40 to 50 
Exchangeable Ca M.E. ) 
per 100 grams of 3oil)30 to 40 
This soil doss not contain any pebble or gravel and is a friable 
soil which spreads well tinder the plou^. It covers a fairly large 
area of the northwestern Panchmahals district and in the Hiran Valley 
of Baroda district. This soil also occurs in the Chorasi area. 
Gore^ da is a very fertile soil and can respond very well to the 
addition of different types of fertili25ers. It covers about 38 per^ cent 
of the total cultivated area ( in the Baroda district) which speafejg jmuch 
of the agricultural condition. Tracts vAiere these soils occur extensively 
have been intensively cultiteated. 
(c) Besari 
'Besar^ soils are coarse and they have been formed by the inter-
mixture of Gorat and medium black soil. It contains 6.0 to 10,0 per cent 
of clay and 70-80 per cent of sand. It also belongs to the category of 
loams. The colour of the soil is grey. This soil is available along the 
banks of the river Mahi and Narmada . 
Although these different types of Medium Black Soils are recognized 
by the villagers , the three types are so intermixed that it is difficult 
to map them. The detailed mapping of each type can be taken up by seme 
Government Qrganiaation as it involves team work. 
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III. Sandy Loam: 
Sandy Loam is met with along the left bank of river Mahi. 
It is loose grained, light yellow in colour and ricjh in organic 
content. Towards the interior the colour of the soil changes to 
light grey eind ultimately merges with the medium black soil on 
the southeast and the coarse shallow soil of granatic origin qjj 
the north-east. 
This sandy loam covering a fainly extensive area of the Baroda 
Savli , western Halol and Kalol talukas is well suited for the 
cultivation of crops like cotton, tobacco, rice , .1 owar etc, 
IV, Coarse Sandv Soil on hill slopes: (Brown or red in colour) 
This soil covers the north-eastern hilly tract cceaprising 
eastern Santrampur taluka, southern and northern Dohad taluka, major 
portion of Limkheda taluka, and the northern part of Chhota Udepur 
taluka. C3iemically this soil is inferior and so it is comparatifely 
less fertile. It is very poor in nitrogen as well as in phosphate. 
Here the percentage of water is very low, about 0,1044, The red brown 
sandy soil is rich in iron and aluminium and is generally red in 
colour. In this brown sandy soil maize groundnuts, pulses, and other 
leguminous crops are grown for increasing the fertility of the soil. 
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V. " Coarse Shallow Soil From Granite i 
It is chiefly a residual soil formed by the decomposition of 
underlying granites and gneisses. This soil differs frcai the soils 
of other parts of the area, in the sense , that the soils of othBT 
parts of Central Gujarat are transported soils of alluvial origin. 
The granitic soil is as a rule light- coloured, shallow and in-fertile. 
It is found in southern Lunawada, south-western Shahera, Central 
Godhra, Eastern Kalol and Central part of Devgadh Baria talukas of the 
Panchraahals district. 
If proper care is taken, this soil is s^table for paddy, 
maize, groundnut, ba.iri , banti and other crops. 
SOILS AND CROPS 
The relationship between soils and crops is so obvious,that 
it merits special consideration here. It will, however, be worthT^ile 
to give specific examples to illustrate the significance of soils. It 
mtistjbe remem]3ered that in such a small area as Central Gujarat, the 
regional variation in crop cultivation and techniques are primarily 
if not entirely, due to the variation in soils. At iaae extreme^we 
have the very fertile stichy black soils of the Kanham area, lying 
in the southwest of the Baroda district, suitable for^ashcrop like 
9 a / o 
cotton but hardly suited to paddy. At the other end, we have the stony, 
infertile red brovm snady soils; in many parts of the northeastern talukas 
of the Panchmahals district, the typical crops are maize, gram, groundnuts 
and other poor millets. 
Again, the sandy loam soil found in the major portion of the Baroda district 
and some portion of Panchmahals district is suitable for all sorts of crops. 
Similarly Goradu and Gorat soils found in Dabhoi southern part of the 
Waghodia taluka. Central part of the Lunawada taluka are aptly suited for 
various food crops and cash crops. 
Villages typical, of the various soil-areas and their dondnant crops 
are ginen below.^ 
Village Location Soil type Percent of Net Sown Area 
Paddy Maize (a) Cotton Grounti- Double 
Bajri(b) nut(a) Croppe d 
Banti(e) EobaccoCb) Area 
Danoli Padra taluka 
(south-west of 
the meter gauge 
Railway. 
Deep Black 
soil 
4.5 8S.3 2.7(a) 2.3 
Sithoi Jabugam taluka Medium 
(4 kms.south- Black 
west of Jetpu^), 
23.6 7.0(a} 26.9 13.5(a) 9.2 
contd. 
1. Figures obtained frosfi the concerned Village Talathis (Village Accountants). 
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Village Location Soil Type Percent of Uet Soim Area 
Paddy Maize(a) 
Bajri(b) 
Banti(c) 
Cotton Ground-
nut (a) 
Tobacco(b) 
Double 
Cropped 
Area 
A j od Northern Sandy 
Bar o da Loam 
taluka(about 
4 kms. north 
of Dasharath). 
15.7 5,0(bj 30,5 31.5(b} 10.1 
Varod Jhalod taluka Coarse 
(3 kms.north- Sandy soil 
west of Limdi). on hill 
slopes 
(Brown or 
red in 
colour) 
18.9 60.2 8.7(a) 31.8 
Dayal Godhra taluka 
(2 kms.south 
of Godhra 
Coarse 
shallow 
soil from 
Chranite 
8.6 17.7(a) 
16.2(b) 
18.8(c) 
9.0 19.0(a) 5.2 
It mBist, of course, be pointed out here that soil variation is not 
j^ isfesfehe factor responsible for crop contrasts, in^ 'eirery case. Slope, 
availability of irrigation, marketing facilities, Government aid and the 
type of people who: till the land, are factors that will also have to be 
considered in tryi.ng to account for the distribution of crops. These 
other factors are dealt with in the appropriate chapters. 
I 
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SOIL EROSION 
There are two aspects of soil i^ich have caused serioas agricul-
tural problems in many places of the area under study. One is the 
fertility of the soil \diich has to be maintained by the use of manures 
and fertilizers. This is considered in a later chapter. 
The second problem is that of soil erosion. VJhile the Baroda 
tracfs are relatively free froai this, soil erosion is almost a 
menace in the hilly tracts of the Panchmahals district. Considerable 
erosion is being^dme by the various tributaries of the Mahi river 
and soil conservation practices are an iasaediate necessity. 
Much of the erosion is due, however, to the indiscriminate removal 
of tree growth from steeply sloping land for purposes of cultivatiraa 
and the failure to take even the most elementary precautions to protect 
the surface soil from being washed away by heavy showers during the 
monsoon. Such wd.despread erosion has now produced bleak, treeless 
tracts in the northern and eastern portions of the Panchmahals district. 
Here the surface soil was already very thin and bare rocks unfit for 
supporting even poor types of vegetation are now exposed in many places. 
In travelling from Jhalod to Dohad and from Dohad to Devgadh Baria, 
one notices frequently undulating ground, often with steep slopes, largely 
un-utilized, with bare rocks exposed. Such sireas hardly support paddy 
and cotton. 
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Vlhile reoia.ess destruction of the original vegetation cover 
has removed much of the top layer of soil in Devgadh Baria taluka 
and northeastern and southeastern parts of Chhota Udeptir taluka, 
the soil has been preserved in two areas viz., (i) In Suldxasar 
of the Santramptir taluka and at Sanjeli in Jhalod taluka of Panch-
mahals district, lAere the construction of bunds around the fields 
has helpW to retain the water and-thus project the soil- particles. 
Patels in the southwestern part of Baroda taluka and Kolis of the 
Panchmahals area are the better type of agriculturists than the Bhils 
of the brown red sandy soil tracts (ii) Within the Reserve Forests^ 
where indiscriminate cutting is prohibited, the vegetation ' 
cover has provided an effective check against the denudation of soil. 
Small seasonal tributaries of the Mahi and Karad in the 
Panchmahals and the river Narmada with its tributaries including 
Orsang in Baroda district have cut deep ravinces. In such places, 
because of erosion, paddy cultivation is replaced by obHer crops. 
Caieeking Soil Erosion: 
The menace of soil erosion cannot be checked altogether but 
it can be minimised to a great extent. Seme of the methods usually 
advocated are as follows: 
(i") Contour plougjtiing ^ daiefe-'shoald-be-desie in sloping fields so that 
water may not m n off directly. 
(ii) Afforestation should be carried on as far as possible since it 
helps check soil erosion. 
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(xii) Proper attentlcjn should be paid in the construction of roads. 
(iv) Cart-ways and pathways should not be indiscriminately made along 
the slope since they always result in dangerous erosion and land-
cutting. 
(v) Cattle grazjjig should - be so regulated that the grass cover is 
not injured by reckless-grazing, 
Codtour methods are being adopted in certain places in the area 
under investigation but lack of trained staff and the cost involved 
are the chief handicaps. Bunding is the ready solution and in many an 
instance the author has noticed this method being adopted to check 
rapid run-off. If bunfls could be properly laid by levelling methods, 
erosion will be effectively cheeked and the area under small millets 
can be given to other important food and cash crops. Double-cropping 
will also become possible. This is actually being done as part of 
development programmes in the taluka of Dohad, Limkheda and Jhalod 
of the Pandhmahals district. 
CHAPTER V 
F 0 R E S T S 
Central Gujarat is one of the most wooded areas in the Gujarat 
State, While, 8,11 per cent of the state is under f®rests, more than 
18 per cent of the area under study is covered by forests; and for 
the Panchmahals district alone, the percentage is 29.^ .In fact, on 
a district-i/ise basis, the Panchmahals district ranks third in the 
State in this respect, exceeded only by the district of Dangs ( entirely 
forested ) and Sairat one third forested. The proportion is far in excess 
of the average for the whole India, viz., about 18 per cent. A forest 
map of the country or of the State readily shows a smaller green patch 
in Central Gujarat, particularly in the eastern part. This district 
of the Panchmahils is so very important that the district area< has 
recently been divided into two forest divisions: 
B "i V151 
(1) Devgadh 3aria^which includes Jhalod, Dohad , LimMieda and 
Devgadh Baria talukai^ . 
(2) Godhra Division which includes Santrampur, Lunawada and Godhra 
talukas. 
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The extent of forests is shown by the follovdng table: 
TABLE VIII 
(Area in gg^tongj 
District Reserved 
Forests 
Unclassed 
Forests 
Private 
Forests 
Total 
Baroda 60.2 
Panchmahals 892.7 
455.2 
1,360.6 
328.4 843.8 
2,253.3 
Thus, a total of 3,097.1 sq. kms. is covered by forests. Most of 
the forests in the Panchmahals district occur in scattered blocks and 
are Unclassified Forests, administered by the Forests Department. 
On the other hand, forests are foimd in compact blocks in Baroda ^  
District. 
The extent to which the forests of this area affect the economy 
of the agriculturist is described at the end of this diapter. Here 
it will suffice to point out two significant influence of the forests 
on the region under study. It has already been mentioned that the 
upper basins of several rivers are located within the districts. It is 
the forests of this area which regulate the water supply of the lower 
basins of these rivers, and hence it is most important to conserve these 
forests. 
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Secondly, the influence of forests on climate is well-knovm, 
though it is difficult to bring out exact co-relations between 
density of forests and changes in temperature and rainfall conditions. 
Under the canopy of thick forests in parts of the Central Gujarat, 
the hot weather season is distinctly cooler than in the open areas. 
Factors affecting the Distribution of Forests: 
In analysing the distribution of forests in the area under study, 
one must first understand the factors which usually favour or hinder 
the growth of forests. These factors may be broadly divided into four 
groups! 
(a) Climate 
(b) Soil 
(c) Topography and 
(dj Historical Factors 
The different elements of climate that influence forest growth 
are temperature, htunidity , winds, and rainfall. In fact, climate 
is so very impori>ant that it is possible to divide any area into 
forest belts on the basis of regional climatic variations. The division 
of this country into Rain Forests, Monsoon Forests, Dry Forests and 
Xerophytid Forests is one based " essentially on differences in 
rainfall. It may be noted heEe that Central Gujarat occupied an inter-
mediary position, as it lies almost at the junction of the Dry Forest 
and the Monsoon Forest areas. The forests of the area have been catego-
rised into ' Dry Mixed Deciduous Forest'. 
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It must, however, be remembered that over a small area of less 
than 20000 sq, kms. of land, large variations in temperature and 
rainfall may not he expected; and causes for the more minute differences 
in forest types and growth must be sou^t in factors other than 
climate, viz., topography, soil and biotic influences. A comparison 
of (Figs. 11 and 4] shows the dominating influence of relief in 
general and slope: . in particular on the distribution of forests. It 
will be seen from tbese figures that the distribution of wooded areas 
alMost coincides with high altitudes. For example, in the LimMieda 
taluka, the 450 metres contour very nearly coincides with the boundary 
of wooded areas. Again, in the Dohad and Jhalod talukas, the woods 
all occur above, 300 metres. In the same way we find wooded areas in 
Rewa Kantha hills lying south-west of (Jhhota Udepur taluJsa and 
north of the River Harmada. These forests are situated above 300 metres. 
Again, in the Pavagadh Hill, in the centre of Halol taluka, the woods 
are all found above, 300 metres. Occasional patches of forests are 
also encountered in the low lying areas. It is obvious that with the 
stepping in of man and the expansion of cultivatipn, the original 
forests of the lowlands were cleared leaving the hilly tracts forested. 
Even more important than altitudes is the slope. Steeply sloping 
areas are nearly useless for cultivation on account of the rapid soil 
erosion. This can be readily seen in the case -of the Ratanmal Plateau 
in the Panchmahals district ytiere the slopes are thickly forested. 
Travelling across the Aravalli Range in a winding road from Dohad to 
Jhalod, one notices nearly nothing but dense growth of vegetation. 
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Very often the underlying rocks and soils form an important 
factor in promoting the growth of particular forest trees. For example, 
in the area under study, teak is dominantly, if not l^AioUy, found on 
trap rocks. On the other hand, sal thrives best on porous, well-drained 
loam soils derived from the disintegration of mica-schists and gneisses, 
as, for example, found in many parts of northern Chbota Udepur and 
eastern Jabugam. 
THE CHARACTER AND TYPES OF FORESTS 
As per Champion's classification, the forests of the area except 
of those of Ratanmahal Plateau, fall into the . - sub-type "Dry Teak 
Forests" of " Tropical Dry Deciduous Type". These are econcmically the 
most important forests of this area, containing the useful sal, teak, 
shisham, mahua etc. 
The forests of the Ratanmal Plateau were the Shikar reserve of the 
ex-ruler of Devgadh Baria and as such it received complete protection. 
No cutting was permitted in these forests. The locality has an altitude 
of about 600 metres above the mean sea level. Due to good protection 
the locality factors have improved and the water table is also noticed 
to be quite close to the ground level. The total effect of all these 
factors is that the area has a luxirriant growth of pre-dcminantly 
jungle wood with about 12 per cent teak. Trees of 16 to 20 metres 
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is a common sight in the locality. Teak sadado (terminalia tonentosaj 
and other species, attain a grith "upto one and half metres.The 
plateau indicates the prevailing moisture to give it an appearance 
of evergreen forest except in small patches which are subjected to 
cultivation. Similar forest consisting of mature and over mature 
trees mixed with young regeneration occur to the south of Chhota Udepur. 
Distribution of Forests: 
The area covered by forests have already been sketchily described. 
Here it will be more appropriate to state lAiere the forests are not 
found. The forest map of Central Gujarat shows certain blank areas viz.: 
(i) The Orsang - Heran Lowland is nearly wholly unforested 
except for a few patches. Here the original forest cover 
has been completely cleared for cultivation. Along the foot-
hills of the Lunadra, Sinhadra and Lachharas, however, there 
are some woods. 
(ii) In Dohad and Jhalod talukas, most of the level or undulating 
areas are now Tonforested. Only the Aravalli Ranges in western 
Jhalod and Dohad talukas are wooded. 
(iii) Westem Godhra is clear of forests. These are places of 
h i ^ agrfcultural productivity and the forest cover has 
naturally been destroyed. These areas are also thickly 
populated.=In between Pavagadh and Shivrajpur the low 
range of hills is wooded. Similarly in Devgadh Baria seme of 
the areas are cleared for agricultural purposes. 
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(iv) The south western portion of Baroda District is a plain 
region of cultivation. The h i ^ fertility and the near-
levelness of the land have enabled the fanner to bring 
literally every bit of land under the plough. The lack • 
of a forest cover, is, however, a problem and as a 
consequence the agriculturists here almost ^Aolly depend • 
on cow-dung as a source of fuel. 
The typical forest of the Panchmahals district consists of teak 
a 
trees. The teak forest is found in patches in the eastern parts of 
the Lunawada, Godhra, and Dohad talukas and also to the north of the 
Narmada on Rewam Katha hills of the CSihota TJdepur taluka. In many parts 
of this area teak forms the chief species with other trees such as 
shisham (Dalbegia Latifolia}, davado ( Anogeissus Latifolia), Haldu-
(Adina Gordifolia), Kalam ( Mitragyna PfeirvifoliaD etc. Bamboos and 
grasses are also commonly found. 
Mixffid Forests; 
Apart from teak, Shisham and davado forests, the Forest Department 
also recognizes ' mixed forests'. They are found almost over every 
type of geological formation and the quality af and density of the 
forests depend on soil factors, aspect and slope. On moist, fertile 
sites and moderate slopes with good soil formation, the quality "is 
better and the forest is dense. Very poor and open forests prevail on 
steep slopes. 
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The forests of Central Gujarat come under the general classification 
of " mixed deciduous tjrpe", except for a few patches of " moist ever-
green" on top of the Ratanmal Plateau and some hill-tops above 600 
metres. The dry mixed deciduous species included in this forest 
are sadod , simal, khair, badul, bandaro, bivo, etc., and along the 
banks of ' nalas' there are mango and other trees. In mixed forests 
adjoining Shisham and teak forests, scattered haldu or kalam is found. 
These forests are more extensively found than pure shisham or teak 
forests and cover about 2,500 sq. kms. in all. 
Bamboos: 
Bamboos occur here very extensively in association with teak as 
well as mixed forests but are not so common in shisham and davado 
forests. The commonest species is Dendro calamus strictus or 'bans'. 
This is generally found along 'nalas' and in valleys and on the hill 
slopes in better class forests. In places ' katang banas' or Bambusa 
arundinacea is also found. This is a densely tufted ever-green bamboo. 
Good quality bamboo occurs in parts of the Batanmal Plateau and Devgadh 
Baria taluka of the Panchmahals district, vdiile elsewhere good bamboo 
has become scarce due to over-cutting. 
The Mahi delta contains light to dense growth of Avlcennia and ~ 
Rhyzophora. They grow to about 6 metres if not interfered|by man or 
beasts. The leaves are a good fodder and vdiere grazing is heavy the 
growth remains as ground shrubs. 
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Forest and th® Agriculturists: 
The forest plajrs an important role in the rural econcany. They 
supply timber and fuel, 1 Timber is used for making agricultural 
implements. They also - - supply such valuable materials as firewood , 
bajttboos, grass, honey , wax, gum, edible fruits, flowers and roots. 
Special facilities are available to the farmers to obtain wood from 
the nearest reserved forests for urgent repairs. 
The forests are of great significance to the farmer for purposes 
of grazing and for supply of fodder. Grazing in the reserved forests 
is regulated as faj' as possible vdthin a permissible grazing incidence 
depending upon the quality of the forest, while in protected and 
unclassed forest no limit is fixed. 
It is necessary, however, to provide proper grazing facilities, 
especially for villages with little or no pasture land. This is the 
case, for instance in Savli taluka, where the animals have to be moved 
several miles. 
"While over-grazing is likely to result in soil-erosion, a moderate 
amount of grazing does little harm and may in fact be definitely indicated 
1, In the remote areas of the Panclimahals district, the farmers are 
allowed to extract firewood thorns, for fencing their fields and 
small dry timber for their domestic use by pajring a nominal charge 
(37 paisa) per year per house. In other areas the charge is 50 paisa 
per cartload. 
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as a fire- protection measure.^ It will be useful to employ regulated 
grazing as a silvicultural technique in scientific forestry. Usually 
in preparing the Working Plans, the successive annual coupes are so 
arranged that an area conveniently situated for grazing is made available 
to a group of villages. For this privilege of grazing^ the villagers 
are required to pay a nominal grazing fee. 
Further details regarding grazing facilities are given in a 
latet chapter. 
The agriculturists also derives subsidiary income from the forests, 
either by working in the forests or by collecting minor produce like 
grass, bamboo, mahua and selling them in the neighbouring forests while 
in some of the forests, the Bhils practise ' Shifting Cultivation'. 
1. IJhyte, R.O., The Grassland and Fodder Resources in India. New Delhi,p.224 
P A R T II 
P O P U L A T I O N A N D S E T T L E M E N T S 
CHAPTER VI 
POPDLATIQN AND SETTLEMENTS 
Central Gujarat ( consisting, ©f tke Baroda and Panchmahals districts), 
with a total area od 6,463.5 sq. miles supports a populatien of 2,996,272 
which is 0.68 per cent of the country 's total population (l96l)^ . 
Compared to the all-India density ( 1961) of 373 persons per sq,'!aile, 
the average density for Central Gujarat is 463. There are, of course, 
isolated pockets of low density. 
Within the State of Gujarat, however, the district of Baroda enjoys 
position ©f iaportance , for , there are only tw© other districts, 
(Kaira and Ahmedabad, with a density of 754 and 639 respectively), with 
a density greater than that of Baroda; though Panchmahals is, comparatively 
more sparsely peopled. The average density for the State is only 290 
persons per sq. mile, so that within the State, Central Gujarat is relatively 
a well populated area. 
1, Statistical data, outlining the main features of the distribution and 
density of popiilation and its occupational, age and sex structure and 
also throwing light on such other features as migration, castes, literacy 
etc. are available in the Census Reports. 
The second post-independence Census was taken in 1961 and a full report 
was published for the State of Gujarat. The report contains statistical 
tables and handbooks for each district. The latter contain village-wise 
population data.E- " "'.'-j. 
As the Published Census Figure relating to density are expressed in 
terms of Sq.miles, the author has adopted sq.miles throu^out this Chapte:?. 
a3 
DISTRIBUTIOK OF POPULATION 
General Facts: 
The two districts of Baroda and Panchmahals ( forming the area 
under investigation) have, together, a population of 2,996,272 (1961 
Census} spread over an area of 6,463.5 sq. miles, thus giving an average 
density of 463 persons per sq,inile. There are 17 tovms^ and 3,650 
villages (Fig.l2-A}. 
The density of population in both the districts is not similar, 
as the following table shows: 
TABLE IX 
Density of Population per square mile 
District Total Area in 
sq.miles. 
Total Population 
(1961) 
Density 
Baroda 5,012.9 1,527,526 507 
Panchmahals 3,450.6 1,468,946 426 
Average Density ... • • • 463 
4. According to the 1961 Census, a place should be classified as iirban if 
it was (i) a municipality, cantonment or Civil lines or (ii)(a) a popula-
tion of 5,000 or over and (b) 75 per cent or more of the tdal male popula-
tion was dependent on n on-agri cult ureii pursuits, vide CensAs, 1961. 
Gujarat (District Census Handbook vol.15, Panchmahals district),p.11. 
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The much higher density of the Baroda district is not only due 
to the fact that this district is more advanced and better developed 
than the Panchmahals district, but also because of the presence of 
Baroda city. This is easily apparent from the following Table which gives 
the rural population densities of the two districts: 
TABLE X 
Density of Rural Population per Square mile 
District Total Rural Area 
(in sq.miles) 
Rural Population 
(19613 
Density 
Baroda 2,982.7 1,129,832 379 
Panchmahals 3,418.6 1,314,087 384 
Average 
Density • • « • • • 381 
The rural density is slightly less than the total density in 
the case of the Panchmahals district, but the position is very different 
in the case of Baroda,, where the rural density is far less than the total 
density. 
Thus , in a preliminary analysis, two points stand-oat: 
(i) the generally higher density of the Baroda district and 
(ii) the importance of Baroda City as a large urban settlement. 
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Taluka-wise Distribution of Foptilation: 
A more detailed analysis of the distribution of population can 
now be made by a consideration of the population statistics at the 
taluka level.(Fig.Ig-B). 
TABLE XI 
Taluka-wise Density of Total Population per Sq.mile 
Taluka Area(in sq.miles) Population 
(1961) 
Density 
Bar 0 da 257.9 461,020 1,788 
Savli 308.3 131,^06 426 
Padra 202.9 139,160 436 
Karjan 232.3 87,522 377 
Dabhoi 247.8 119,783 483 
Waghodia 215.7 75,675 351 
Naswadi 218.5 56,952 261 
Tilakwada 98.8 37,182 376 
Sin or 113.1 47,053 416 
Chhota Udepur 592.9 145,143 274 
Jabugam 309.2 110,891 359 
Sankheda 279.2 115,539 414 
Godhra 420.9 215,427 512 
Kalol 154.5 99,775 646 
Halol 196.1 100,173 511 
Jabughoda 57.9 16,629 287 
Shahera 226.4 89,982 397 
Lunawada 359.1 147.097 410 
Santrampur 526.5 188,734 358 
Jhalod 312.3 120,996 387 
Dohad 337.6 188,625 559 
Limekheda 412.0 126,802 308 
Devgadh Baria 447.3 174,706 391 
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This brings out the significant position of the Baroda talTika 
which supports the largest poptilation per sq. mile amongst all the 
talukas. This position is however, mainly due to the city of Baroda 
and if we omit the urban population, this taluka would no longer enjoy 
this position. 
Table XII shows the density of Rural Population per sq, mile. 
TABLE HI 
Taluka-wise Density of Rural Population 
Taluka Rural Area 
(in sq.miles) 
Rural Population Density 
(1961) 
Baroda 244.6 151,304 610 
Savli 308.3 131,406 426 
Padra 202.7 121,891 601 
Earj an 226.^ 79,405 351 
Dabhoi 238.6 88,942 327 
¥aghodia 215.7 75,675 351 
Naswada 216.5 56,952 261 
Tilakwada 98.8 37,182 375 
Sin or 113.1 39,727 352 
Chhota Udepur 528.2 134,314 254 
Jabugam 309,2 110,891 359 
Sankheda 278.9 102,143 366 
Godhra 413.1 163,260 395 
Kalol 154.3 90,092 581 
Halol 188.5 92,173 470 
Jambughoda 57.9 16,629 287 
Shahera 226.4 89,982 397 
Lunawada 354.2 130,564 365 
Santrampur 522.5 182,165 348 
Jhalod 312.3 120,996 152 
Dohad 334.1 138,191 412 
Limkheda 412.0 126,802 244 
Devgadh Baria 443.3 163,234 368 
08 
In the entire Baroda district the pull of the city in inducing 
the rural population to migrate in search of employment is paramount. 
However, the higher rural density of the other talukas ( of the 
districts) can be attributed to the greater fertility of the land. 
Table XIII shows the percentage of net sown area to the total area 
taluka-wise. Fig.l3--A is an attempt to show the density of niral popiala-
tion taluka wise. A comparision of Figs. 13-A and 14 would show that the 
Padra taluka with its high density has a higher percentage of net sown 
area to total area, while the taluka of Chhota Udepur has a lower rural 
density and corresponding lower percentage of net sown area to the total 
area. 
TABLE nil 
Name of the 
Taluka 
Density of Rural Population 
(per sq.mile} 
Percentage of net 
sown area to total 
Area 
Baroda 
Padra 
Kalol 
Godhra 
Santrampur 
Chhota Udepur 
610 
601 
581 
396 
348 
254 
79.30 
76.34 
69.82 
61.12 
48.65 
43.00 
y y 
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Table XEII brings cjut , clearly, the effect of environment on 
population distribution. The natural environment and the economic 
activities of Man are the two factors which govern the areal distri-
bution of population. In the rural areas of Central Gujarat, the main 
economic activity is agriculture. In explaining the distribution of 
population, the causes must, therefore, be sought in those factors 
which affect this activity, viz., soils and topography. Fig.l2-A 
shows the areal di.stribtition of the rural and urban population of 
Centr§l Gujarat Pl.ain, while Fig.l2-B shows the average density of 
population ( taluka -wise}. 
It will be seen from Fig.l3-A that the most densely populated taluka 
is that of Baroda where the density of rural population is over 600. 
The percentage of the net sown area is also one of the hi^est in the 
Central Gujarat Plain (Table XIIl). This is due to the fact that, there 
are many large villages round the city from where most of the villagers 
come to work in the city and go back in the evening to their respective 
villages. For example Manjalpur village, with the 1961 population of 
nearly 4,332 has a density of about 2000. In the same a way Chhani village 
had a population of 6,996 in 1961 with its density 2,500. There are 
at least thirteen villages in this taluka each of which has a population, 
of more than 2,000 persons per sq.. mile. The other two talukas (namely 
Padra and Kalol represent the most productive part of Central Gujarat. 
1 comparison of Fj.g. 4 ( Relief Map) and Fig. 19 (irrigated land)j that 
the land in these talukas is almost level and has some form of irrigation 
facility. 
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Of the nejct S talukas with a 'high' density of 401-500 per sq.mile, 
one (Savli) belongs to the Baroda district and the. other two (Halol and 
Dohad) to the Panchmahals district. The lower density is due to the lack 
of irrigation or due to a larger proportion of hilly or wooded land. 
It wili;jf be seen later that the Halol taluka has about 60 per cent of 
net sown area. But Tallages a±?e small ( mostly less than 600 persons 
in each). 
The 12 talukas with a 'meditmi' density of 30i-400 persons per 
sq.mile, consists of a flat, alluvial plain and a dissected land. Out 
of these, seven (Karjan, Dabhoi, Waghodia, Tilakwada, Sinor, Jak&ugam 
and Sankheda) belong to the Baroda district, vdiere more progressive 
cultivators have made an intensive use of land. Another five (Godhra, 
Shahera, Lunawada, Santrampur and Devgadh Baria) belonging to Paimhmahals 
district, lie in a hilly tract. Inspite of much broken land, the avail-
ability of fertile patches has enabled more people to settle here. 
The other four talukas with a lower ( than that observed in 
case of the area under study) density of 201-300 per sq.mile (Naswadi 
and Chhota Udepur talukas of the Baroda district; Jambugadh and Lijnkheda 
talukas of the Panchmahals district) consist of highly dissected land 
with poor soils which grow inferior millets. These areas are very poorly 
linked by communication lines and are not easily accessible during the 
monsoon peridd. 
The remaining Jhalod taluka of the north-eastern part of the 
Panchmahals district has a density of less than 155 persons per sq.mile. 
Much of its area is occupied by the Aravalli range. The steep slopes 
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are useless for agricultural purposes. This tract experiences scarcity 
conditions once in every 10 years, on an average, hence it is thinly 
populated. 
The different talukas show great variation in density. Such variations 
are due to local differences in soils, topography and slope. To bring 
out these differences, a map of the Jambugadh Mahal, showing the village 
wise distribution of poptaation, is given (Fig.lS-B). The average density 
of this taluka is 287 per sp. mile, but it really varies from 500 in ^ -
the South-west to ICQ in the north and north-western area of Jambugadh, 
The conspicuous decrease in denity northwards is mainly due to topography 
and altitude, Cbly the southern and the eastern portion of this Mahal 
is included within the fertile area, but northwestward, the altitude 
increases and much of the area is under forest, 
GROWTH OF POPULATICM 
The study of the growth of the population of the area'under study, 
during the past 60 years or so, may be prefaced by a quotation fr<M 
Kingsley Davis: " Throughout its history the lulls and sptirts in India's 
population growth have been governsd not by fluctuations in the birth 
rates, but by wide variations in the death rate. In those years when the 
population remained fixed or even declined, the reason lay in some great 
catastrophwa famine, an epidemic, a war or a combination of these which 
took millions of lives 
1, Devis, K.The Population of India and Pakistan,PrincetcaayTInlversity Press, 
1951, p. 33. 
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This statement will partly help us to tinderstand the growth of popula-
tion in Central Gajai?at. 
Gro^ jth in 60 years i 
Since 1901 the population of the districts under studytes almost 
t trebled itself, as is clear from the Table ZIV. 
TABLE XIV 
Year Baroda Panchmahals Total 
1901 590,338 459,431 1,049,769 
1911 696,878 593,977 1,290,855 
1921 754,830 691,067 1,445,897 
1931 878,436 822,418 1,700,854 
1941 1,045,537 946,263 1,991,800 
1951 1,211,935 1,131,243 2,343,178 
1961 1,527,326 1,468,946 2,996,272 ^ 
t. District Census Handbook Vol.iail and XIV, Panchmahals and Baroda 
Census of Gujarat, 1961, p. 11, 
TABLS M 
Variatiati of Populaticaa (l90i~196l) 
IGo 
Period Decade -pariatlcn (increase +) 
Baroda Panchmahals Total 
1901-1911 + 106,540 + 134,546 241,086 
1911-1921 + 57,952 + 97,090 155,042 
1921-1931 + 123,606 + 131,351 254,957 
1931-1941 + 167,101 + 123,845 290,946 
1941-1951 + 166,398 + 184,980 351,378 
1951-1961 + 315,391 + 337,703 653,094 
1901-1961 
Total variation + 936,988 + 1,009,515 1,946,503 
Growth from 1901-1961: 
Table X- V shows that there has been continuous growth of population 
from 1901-1961, with an annual rate of increase being as much as 2,8 
per cent. This rise may be due to favourable seasonal conditions and 
successful harvests, and excess of births over deaths and immigration. 
Further, the increase ( in the case of female population) may also be 
due to the disappearance of the prejudice among certain a classes 
against disclosing information about their women. 
I C 
During this period there were, no doubt, out breaks of cholera, 
small pox, dysentery and other diseases but on the vAiole, the seasons 
appear to haire been favourable. The average biirth rates for Baroda 
and Panchmahals were 17,7 and 17o3 per 1,000 and the death rates, 16oZ 
and 10.8, respectively, giving a larger survival rate,^ 
Six Decades of Growth; 
During the six decades, 1901~1961, the pop-ulation has grown 
steadily. There had, of course, been periods of famines and failxire 
of crops and scarcity years. In 1936-37^ 1939-'40, 1951-'52, 1952-'5S, 
1957-'58, and 1958-'59 the district of Panchmahals had a number of 
famines and scarcity years. This was mostly due either to the insuffi-
ciency or untimely rains. Forests and locusts are also substantially 
' responsible for bringing calamities to agriculttire. A table showing 
the districts that under went major distress in the last 20 years 
is given belouii 
TABLE XVI 
Famine and Scarcity 
Name of the Talukji Year of Occurrence No.of villages 
affected 
Godhra 1956-37 
1951-52 
1952-53 
1957-58 
1958-59 
68 
114 
60 
20 
60 
contdeo. 
1. District Census Handbooks vol.XIII and XIV for Baroda and Panchmahals, 
pp.193, and 163. 
Gontd,. 
I F ; 
Name of Taluka of Occurrence No.of villages 
affected 
Dohad 1936-37 
193a-40 
1951-52 
1952-53 
1957-58 
1958-59 
2 
13 
58 
42 
2 
2 
Ltmawada 1951-52 
1952-53 
1953-54 
338 
339 
12 
Shahera 
Kalol 
Santrampur 
Devgadh Baria 
Limkheda 
Jhalod 
Jatnbu^oda 
Halol 
1951-52 
1952-53 
1957-58 
1951-52 
1952-53 
1957-58 
1958-59 
1951-5 2 
1952^55 
1957-58 
1958-59 
1952-53 
1957-58 
1958-59 
1952-53 
1951-52 
1952-53 
1952-53 
81 
6 
4 
6 
19 
39 
54 
360 
79 
27 
27 
120 
62 
62 
46 
54 
4 
56 
1C8 
In spite of these severe conditions the grovrth of pop\ilation 
has not been severely checked. The increase has been due to an actual 
excess of birth over deaths and irnmigration. 
The density of population has increased as follows:^ 
TABLE m i 
Variation in Density of Population 
( 1931-1961) 
District Density of Population Percentage increase in 
population 
1951 1941 • 1951 1961 
Baroda 
Panchmahals 
292 347 
238 274 
402 
327 
507 
426 
1931-41 1941-51 1951-61 
19.02 15.92 26.02 
15.06 19.55 29.85 
Cbe important reason for the increass of population during the 
decade 1941-51 is the rush of refugees from Pakistan as a result of 
part it ion; and also due to the rapid development of the urban centres 
of Baroda and Godhra. 
1. ibid., p. 11. 
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Before and Since 1951: 
It is evident from the foregoing account that since 1931, 
the curve of population growth shows an upward trend. During the 
three decades preceeding 1931 the growth was more tiian 651,000. 
During the three decades - " following this year, the increase has been 
s 
a little over 1,295,000 i.e., about two times the increase during 
the previous thirty years and this is. of course, not peculiar to 
Central Gujarat alone. Such a rapid grovjth of population has been 
recorded in the case of the i^ole country itself j ffer India as a i^ole, 
the increase from 1901- 1931 was only 42.7 millions while, from 1931-61 
the increase was a much as 110 millions. The explanation for this is 
that " abnormal'death^ used to clam a great many E victims in the 
earlier period. They did not occur or were prevented frcan occurring 
during the later.period".^ 
OCCUPATIONAL STRUCTURES 
The New Classification: 
In the 1961 Census , the population is distributed into two 
broad categories (i) Workers and (ii) Non-workers. Their main sub-
classes are as follows: 
1, Census of India, 1951 (1953), vol.1. Part I-A, p. 124 
1 1 J. io 
Categories of Workers• 
I- As Cultivators 
II- As Agricultural Labourers 
III- In Mining, Quarrying, Livestock, Forestry, Fishing, Hunting 
and Plantations, Orchards and Allied Activities. 
IV- At Household Industry 
V- In Manufacturing other than Household Industry 
71- In Construction 
VII- In Trade and Commerce 
VIII- In Transport, Storage and Communications 
IX- In Other Services 
X- Non-workers 
The non-working population is distributed separately for the 
first time according to eight types of activities, viz.: 
(i) full time students or children attending School who do not do 
other work, 
(ii) house-wives and persons engaged in unpaid home duties; 
(iix) infants and other dependents including permanently disabled 
or old persons, 
(iv) retired persons and others vho are in receipt of income withou'D 
doing any work, 
(v) beggars, vagrants and others of unspecified source of existence, 
(vi) convicts in jails or inmates of penal, mental or charitable 
institutions. 
i l l 
(vii) pensons not employed before but seeking employment for the 
first time and, 
(viii) persons employed before bat now out of employment and seeking 
employment. 
A g r i c u l t u r e : 
Nearly seventy per cent (1961") of the people of India are 
directly engaged in or dependent on agricultural pursuits. Agriculture 
is thus the most important occupation of these people, so much so that 
" ploughing, sov;:Lng and harvesting eire occasions of semi-religions 
significance". 
The occupational structure of the population in the region 
under study is a faithful reproduction of what generally applies to 
the country. 67^ of the total populaticsn or 80^ of the mral popvilation 
is directly or indirectly connected with agriculture, i.e., it consists 
of cultivators, and agricultural labourers. This figure easily brings 
out the supreme importance of agriculture as an occupation. 
Agricultural Population; 
Table JVIII gives the percentage of total workers engaged in the 
different occupations as per the 1961 census. 
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TABLE m i l 
Taluka Percentage of Total Population engaged in 
Agricultural^ 
Class 
V/ ( I & II ) III 
Non-Agricultural Classes* 
IV V VI VII VIII IX 
Baroda 28. .92 0, 71 3, 07 22. 65 1. .72 10, 64 6, 84 25. 45 
Savli 84. ,01 1. ,17 2. ,89 2, 10 0.52 2. 58 0. 82 6. 11 
Padra 82. .03 0, ,25 3. ,79 2, 15 0. .42 4, 19 0. 53 6. 66 
Kar^an 83. ,91 0. 69 2. ,66 2. .11 0. ,66 3. 02 1, .08 5, 87 
Dabhoi 67. ,89 0, ,62 4, ,18 3, 21 0. ,91 6. 15 2. .75 14, 29 
Waghodia 89. ,12 0. 56 1, 59 1, 19 0. 39 2. 13 0, 40 4. 62 
Waswadi 91. ,76 0, ,60 1. ,63 0. 60 0. ,16 2, 22 0. 21 2, 82 
Tilakwada 88, ,92 0, 69 S, 59 0. 33 0. .38 1. 62 0, 11 5. 36 
Sin or 78. 50 0, 52 2. .88 5. 60 0. .49 3, 03 0. 56 8. 42 
Chhota Udeptxr 86. ,83 1, 29 2, 30 0. 93 0. .19 1. 75 0. 37 6. 34 
Jabugam 93, ,41 1, 00 1. ,31 0. 46 0. 11 1. 08 0. 13 2. 50 
Sankheda 83. ,45 0. 35 2. 12 3, 03 0. 34 3, 27 0. 49 6. 95 
Godhra 81. 02 1, 07 2, 23 1, 94 0. 39 3. 61 2. .61 7, 13 
Kalol 81, 10 0. 30 4, 18 1, 94 0, ,44 3, 33 0. 71 8, 00 
Halol 67, 97 5, 30 4, 13 0, 64 0. 67 2. 57 0. 59 8, .13 
Jambughoda 84, ,01 1. 21 3, .86 0. 40 0. 19 1. 42 0. 04 8, ,87 
Shahera 94. 47 0. 31 1. 98 0. 09 0. 07 0, 76 0. 18 2. 14 
Lunawada 80„ 20 0. 34 11. 58 0. 77 0. 28 2. 25 0. 17 4. 41 
Santrampur 93. 48 0, 49 2, 66 0, 12 0. 17 0. 91 0. 11 2. 06 
Jhalod 94, 64 0, 31 1, 80 0. 09 0. 11 1. 17 0. 13 1. 75 
Dohad 81, 20 0, 23 1, 67 1, 50 0. 47 3. 31 6. 77 4. 85 
Limkheda 97. 45 0. 25 0. 62 0. 07 0. 12 0. 47 0. 21 c . 81 
Devgadh Baria 93. 49 0, 18 2, 05 0. 26 0. 08 1. 21 0. 26 2, 47 
Columns.. I. As cultivator 
II. As agricultural labourer 
III, In mining, quarrying, livestock,forestry, fishing,hunting, 
plantation, orchards, and allied activities. 
IV, At household industry 
V. In manufacturing other than household industry 
VI. In Construction 
Vii. In trade and commerce 
VIII, In transport, storage and communication 
IX . In other services. 
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It is clear from Table XVIII that even in the Baroda and Godhra 
talukas «toere the per cent a gej are somevdiat less than elsewhere, agricul-
ture still remains the occupaticm engaging the largest number of 
persons. In these two talukas, the smaller percentages are mainly 
due to the presence of the towns of Barodg, Gorwa and Godhra which 
have a large industrial population. This will be made clear from a 
perusal of the Table XIX giving the percentage of rural agriailturists 
to the total rural workers. 
TABLE XIX 
Percentage of Rural Agriculturists to Total Rural Workers 
Taluka Percentage 
Baroda 42. 15 
Savli 84. ,02 
Padra .. 88, ,27 
Karj an 89. ,62 
Dabhoi 79. 80 
¥aghodia .. 89. 36 
Naswadi ,. 92. 01 
Tilakwada 90. 19 
Sinor 84. 13 
Chhota Udepur 90. ,87 
Jabugam 93. 49 
Sankheda 88. 95 
Godhra 92. 83 
Kalol 87. 12 
Halol 82. 59 
Jambughoda 83. 88 
Shahera 94. 52 
Lunawada 84. 11 
Santrampur 95. 44 
Jhalod 91. 63 
Dohad 96. 03 
Limkheda 97. 43 
Devgadh Baria 96. 16 
1 
X 
It will be seem frcm Table XIX that agriculttire is the dominant 
occupation in all the talukas with an exception of Baroda taluka 
where the percentage is only 42.16. The percentage is everywhere 
more than 79. Vfliether in the relatively more developed parts of the 
Baroda district or among the tribal population of the & Panchmahals 
district, the population is essentially dependent on agriculture. 
In many villages, the people have virtually no other occupation. 
Density of Agricultural Population: 
An idea of the pressure of agricultural population on land may 
be obtained from a consideration of the density of rural agricultural 
population. The densities of total and rural population have already 
been discussed., The Table XZ gives the densities of rural agricultural 
population for the different talulcas (Hg. 15 A & B): 
0 Table XX may be compared with Table XII. In the talukas 
of the Limkheda and Shahera ( of the Panchmahals district) where 
only 39.95 and 50.40^ of the land is cropped , the density figures 
rise considerably, (491 and 419 respectively) when taken in relation 
to net sown area. In fact the density for Shahera taluka is less than 
that of the Limkheda taluka. The fertile areas of the Kalol and Paiira 
talukas, the Panchmahals and Baroda districts have natiorally been 
closely settled, thus accounting for the high pressure of agricultural 
population on the cultivated land. Locally the pressure is still 
i 1 ^ A J. d 
i I jt A y 
greater. For instance , in the vadia village of the Jambo^oda Mahal, 
•^hfe agricultural population is 281 and the net so-wn area is 178. acres 
and the density is 1003 persons per sq,mile.^ I'ftien these figures are 
compared with the average of 218 for the State of Gujarat, an idea 
can be had of the pressure of population on land. 
TABLE XX 
Density of Rural Agricultural Population 
Per sq.mile of Rural Area and Met Sovm 
Area ( 1961 Census) 
Taluka Rural Area Net Sown area 
Baroda 161 197 
Savli 133 170 
Padra 201 257 
Karjan 121 138 
Dabhoi 120 144^ 
Waghodia 138 192 
Naswadi 108 172 
Tilakwada 142 194 
Sin or 116 148 
Chhota Udepur 112 252 
Jabugam 116 270 
Sankheda 142 190 
Godbra 195 326 
Kalol 214 312 
Halol 169 270 
Jambughoda 123 275 
Shahera 213 419 
Lunwada 164 260 
Santrampur 177 335 
Jhalod 207 371 
Dohad 206 386 
Limkheda 197 491 
Desrgadh Baria 207 390 
1. Distiict Census Handbooks ,Vol.XIII, Panchmahals , Census of Gujarat 
1961, (Village Directory!!, p.33 
m 
With steady incjrease of population and no comparable increase 
of the cultivated area, the pressure must naturally be increasing. 
Table XXI shows the acreage of sown area per capita in 1901 and 1961. 
TABLE XXI 
Year Acreage of net sown area 
per capita 
1901 ... 2.39 
1961 ... 0.96 
Compared to such regions as the East U.P. Plains, the Central 
U.P. Plains or the West U.P.Plains, or (say) Mysore or (South) 
Madras, the per capita acreage of net sown area is higher in Central 
Gujarat but there are other regions in India where the acreage is ^ 
still higher, 1 It must therefore, be admitted that there is considerable 
pressure of population on Ignd and this pressure will only increase 
in the future. Furthee expansion of cultivation may not be possible in 
Baroda district asH the land has already been taken up for industrial 
sites, but in the Panchmahals district, it may be possible to bring 
certain fallow lands and forest areas under the plough. But it is obvious 
that there is a limit to such an expansion. 
1. From Census of India 1961 (Final Population totals Paper No.l(l962) 
p . 4 3 5 : -
Zone Net area sown per msile cultivators 
1961(acres) 
East India 3.2 
South India 4,8 
North west India 5.2 
Central India 6.5 
1 1 
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SETTLEMENT: RURAL 
In the preceding pages the distribution of himan numbers was 
discussed in detail. But mare descriptive statements of the c " 
population do not adequately express the relation of the people 
to the land. More specific information on the man-land relationship 
can only be obtained by a discussion of the assemblage of these human 
numbers. This assemblage/ is termed as ' settlement' which has been 
defined as the characteristic groupings of population into occupance 
units. Settlements are organized colonies of human beings and whether 
in their size or location or their patterns, they show a remarkable 
relationship with certain natural and cultural factors. This interesting 
relationship will now be analysed in the following paragraphs. 
Size of Settlement: 
The 3,606^ rural settlements of Central Gujarat for which population 
figures could be worked out, may be classified according to population 
as given in Table XXII. 
1, The total ntunber of villages in two districts under study is 3,650 
of which 44 ( 32 in Panchmahals and 12 in Baroda district) are 
unhabited.pp.11-12. 
^ 1 
TABLE m i 
GLASSIFICATICM OF VILLAGE BY SIZE 
Size of settlement No.of settlements 
Liffis than 200 • • • 787 
* 200- 499 • • • 1,195 
500- 999 • o • 908 
1,000-1,999 • • • 537 
2,000-4,999 • • • 163 
5,000-9,999 • • • 14 
More than 10,000 • • • 2 
Total • • • 3,606 
It is clear from this table that a nonaal village in Central 
Gujarat is not very large. More than half (55.55^) of the viJ.lages 
){have a population less than 500. Chly 179 villages have a population 
exceeding 2,000.^ 
For the sake of convenience, the villages can be classified 
as follows: 
Very small ' .... Less than 200 ( population) ^ 
Small .... 200-499 
1. The State of Gujarat has 19,059 villages with a population of 
1,53,42,457 , so that the aieerage population of a village in this 
State is 805; the corresponding figure for India is 530. 
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Medium ... 500- 999 
Earge ...1000- 1,999 
Very Large ... More than 2,000 
Any analysis of the Census data shows that ' small villages' 
are quite common in the Naswadi, Sankheda, CSihota Udepur, Santrampur, 
Jambughoda, and Tilakwada talukas. The last one, 50 out of 117 villages 
are Very small' . On the other hand, such ' very small' villages are 
nearly absent in the Padra, and Karjan talukas of the Baroda district 
and the Skahera Dohad, and Kalol talukas of the Panchmahals district, 
'Large villages' are relatively more numerous in parts of the Panch-
mahals distri-ct; for e-rg., in the Shahera taluka, 20 Out of 89 villages 
are 'large', while in the Dohad taluka, it is 27 out of 122. The Godhra 
and ol talukas have 30 and 12 'large villages'^ out of 103 and 69 res-
pectively. In the same way Sinor and Padfca talukas of the Baroda district 
have 14 and 28 ' large villages' out of 40 and 84 villages respectively. 
The other talukas of the Baroda district have rich soil everyvdiere, 
therefore, it is not necessary for people to cluster together in large 
numbers. This probably explains the small size of villages in the Savli 
Dabhoi and Sankheda talukas. 
Chly two villages have a population more thqn 10,000. In a 
predominantly agricultural tract, characterized largely by subsistence 
economy, a lar]ger number cannot be expected. These two villages are: 
.. 11,053 
'^Jhalod^  .. 10,089 
These two settlements are also the head quarters of the talukas. 
Both are large market villages. Halol is located on the main road from 
Baroda to Godhra and Shivrajpur while Jhalod is locjated on the main road 
from Santrampur to Dohad or Godhra. 
Location and Growth of villages; 
In the Central Gujarat Plain the location of k village is generally 
governed by the availability of water, a relatively higher groimd for the 
village site and an expanse of fertile, land vAiich it may conmand. This 
is particularly so .in the 'Goradu'^  soil tract of the Savli taluka. Most 
of the inall villages in this tract were first established in places lAere 
some fertile soil was available. 
The influence of topography on the site of villages is very well 
illustrated in the case of Ghhota Udepur taluka and in the north eastern 
hilly tract of Jhalod, Dohad, Limkheda and Devgadh talukas of the Panchmahals 
district. In Chliota Udepur , the large sized villages are almost invariably 
found in the valleys of the various ' nalas' that drain down from the 
'dungers' into the Heran. As one goes up, the slope of the village beccanes 
and smaller. 
smaller/. For instance, gping up the valley of a small tributary of the 
Herany we come across the following villages: 
1. District Census Handbook vol.XIII-Pandimahals, Gujarat(1981),pp.24 & 78. 
* These two settlements have been recognized as Rural Settlements in the 
1961 Census. 
-I D. 
-i, ^  
Villa jge Foryulatian Density 
(1961) (Per Sq.mile) 
Rendi 1,134 299 
Umthi 447 283 
Umer lOiar 233 230 
Kiti 172 118 
Similarly , in the Khan Basin ( in Dohad taluka) , going tip the valley, 
we come across the following villages(Fig.16-B). 
Villaee 
Ranapur Moti 
Population 
(1961) 
898 
Density 
(Per Sq.mile) 
458 
Ranapxir Nani 338 419 
Dhamarda 1,125 436 
Mandao 889 430 
Ramchadkhera 71 145 
In the western part of the Baroda district, where the land is only 
gently sloping , no such direct relationship between altitude and population 
can be worked out. 
The Influence of relief and drainage on the location of villages can 
also be seen in Fig„16-C, In the area shown on this sheet, the Narmada 
flows in larger loops. Ch the outer or convex bends, the river has cut 
deeply and there are no settlements, in places, the ' slope is as steep as 
1:2. Ch the inner bends or concave sides, the river has deposited its sedi-
4 ^ 
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ments and there is a large stretch of land, gently grading towards the 
bank. The upper sides of these stretches, support settlements which 
are 'dry-point settlements', located a little above the flood-level. 
Such are the villages Nanderia, Dariapur, Maletha, Barkal, Ambali, 
Phophlia and Damapur. 
ler again, settlements are locatSd at the contact line of hills 
and agricultural land; it may be described as * break-of-slope settlements', 
best noticed in Fig.l6-B. Here in the tongue-like valleys of the tributaries 
of the Anjss. hemmedrrm by steeply rising hills, the fiothills mark a line 
of abrupt change in slope, soils and vegetation. The settlements located 
along this line have the advantages of both level and nearness to forests. 
(Fig.l6-B). 
Influence of Beads and Railways? 
In the case of the 'large villages, the physical conditices alone 
do not cause the location and growth of the village, A more important 
factor ( which is,, of course,,, indirectly affected by topography, slope 
and drainage) is the availability of transport facilities. Villages located 
on main roads have naturally taken advantage of this location and hence 
have grovm rapidly. This is even more so, if the village is at the junction 
of two or more roads or a road and a railway—e.g., Jarod (pop.3,504) in 
the Waghodia talukas located on a metalled road from Baroda to Halol and 
also on the railway line from Dabhoi to Timba (Fig.l6-D) . Timba (pop.l,l6l) 
i ^^ J. ^ ^ D 
Bhatpur (pop.2,773) on the Chhmta Udepur~ TanaWila Narrow Gauge Rail 
lite and Sankheda—Kosindra Road. Tejgadh (pop.2,782) on the Bodeli 
Chhota Udepur Road and the Narrow Gauge rail line, Khandia(pop.659) 
on the Godhra-Lunawada Road and rail line, Por(pop. 1,646) on the Baroda 
t 
Karjan Road (Jlg,16-S) and Samlaya (pop. 1,301) ofia the Narrow Gauge line 
of Dabhoi-Timl)a Road and Baroda-Ratlam Broad Gauge line of the Western 
Railway are other examples. Hention must also be made of the railway 
town of Free-land-ganj (pop.14,951). Freelandganj (Dohad) has grown 
in importance mainly because it is one of the most important Railway 
Workshop of the Western Railway.^ 
Other 'Large' villageshave grown as a response to a productive 
'hinterland'. They have grown as market villages to cater to the needs 
of the surrounding villages and for export of the commodities produced 
by them: for examples, Miyagam (pop, 3,183), located in the fertile 
Kanham tract of western Karjan taluka. Similarly, Bodeli ( in the 
Sankheda taluka) (pop.4,792) has grown up in a spot of fertile land 
within the Gorat tract of the Baroda district. 
Certain other villages have grown mainly as a result of their 
administrative importance. Sukhsar village, is important mainly as an 
Agricultural Development Centre of the Santrampur taluka; its population 
1, In the 1961 Census , Freelandganj has been treated as iirban settlement. 
is only 1,065, and it is much smaller than Bodeli. Shahera village, apart 
from its importance as a market village located on the Dodhra Lunavreida 
Road, is also important as a Taluka headquarters. 
Still another type of settlements may be recognized. These are the 
'satellite! settlements, i.e., settlements -which have grown chiefly due 
to their location close to a city. Padra^ (popr 7,269) on the Jambusar 
road from Baroda, and Ranoli (pop. 2,850) on the linand road are rapidly 
developing as satellites of Baroda city. Already there are many persons 
who live in these villages and work in the city. In a future planned 
programme of expansion, it is possible that these two villages, which are 
ten miles from the city, may be absorbed by Baroda within its Corporation 
limits. Vejalpur (pop,5,314) near Godhra is another example. 
Some settlements hav® become important because of their mining activities 
Shivrajpur, a market town on the Halol— Bodeli road is important for its 
manganese-mining. 
Lastly in the Western part of the Lunawada taluka of the Panchmahals 
district, trhere irrigation is important, several villages have grown as 
'irrigation settlements^, due to a tank (e.g., Wardhari ,pop.l,729) or due to 
wells( e. g. KaslaH pop.1,063) 
1, Padra has been recognized as urban settlement in the 1961 Census. 
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Types of Settlements: 
Two types of settlements are often recognized, on the basis of 
the grouping of the dwellings. These are: (i) Isolated or dispersed 
type and (ii) Compact or ag^omerated type. The dispersed type is 
characterized by single residences: their outstanding characteristic 
is their minute size, viz., the family.^ Ag^cmerations are marked by 
a well-Jcnit system of streets and houses. Agglomerations are different 
kinds; and in eadi cas» they owe their existence to seme important sofcial 
or ^ ographical factor and in themselves exhibit and infinite variety 
g 
or character or build, which changes from region to region. 
The dispersion or agglomeration of settlements is to a coqjsiderable 
extent, affected by the topography of the land, for dispersion 
appears tojjf increase in direct proporticai to the ruggedness of the 
land surface. For instance, the Dohad aid Jhalod of the Pandmahals 
district, being rugged have dispersed settlements. Whereas the western 
part of the Baroda district has more compact settlements. 
The average number of houses per village is 92 for the two districts 
together, but it is as h i ^ as 315 for Padra taluka, 266 for the Dohad 
taluka, 264 for the Kalol taluka, 221 for the Sinor taluka, 218 for the 
Godhra taluka, 187 for the Dabhoi taluka and 173 for the Savli taluka 
1. 7. C.Finch et als Elements of Geograj^, New York, 1957,p.544. 
2. Aurousseau, M. » The Arrangement of Rural Population".Geog.Rev. .X»4. 
1920, p. 224. 
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and as low as 42 for the Naswadi taluka, 61 for Tilakwada and 51 for 
the Jambu^oda talxika. Taking more specific cases, we find several 
villages in the northern and southern hilly part of the Dohad taluka, 
consisting of just a few houses onlyj e..g. Ramdungra- 5j Karamchad-
khera-12j Bandibar 22|3l. Single-family residence are, however, absent. 
More commonly, we find agglOTierated settlements of different types, 
viz.. Compact, semicompact etc. The semi-ccmpact settlements consist 
of loosely connected hamlets, the straggling residences separated by 
intervening cultivated fields. This is the most usual form found in 
the Baroda district. This can be particuiarly noticed in the tcaigue-
like valleys of the northern and southern tributaries of the Qpsang 
in the Oihota Udepur, Jabugam, Sanl^eda and Naswadi talukas,^(Fig.l6-F) 
Originally this area would have been forested and the practice of 
shifting cultivatim must have been gradually replaced by settled 
agriculture. But the settlements are not quite compact. Often the Thkkors 
and Taluqdars and Bhils live apart and the intervening spaces are used 
as cultivated fields for the growth of maize, and other crops. Such 
settlements tend to becomes more coaapact and closely-spaced , if they 
-r r happen to be marked-villages or if they lie on road. 
1 . Several Examples of this type may be seen in Toposheet Nos.46J/l,£,6. 
2 . Examples of these type is also shown in Toposheets NOS .46F/12,15 & 16j 
46J/3 and 46G/9 
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Really compact or clustered types of settlements are found in the 
Halol, Kalol , Savli, Wa^odia, Padra , Karjan , Sinor and Dabhoi talukas. 
Such c<»ipactness or agglcraeration results from the need for cooperation 
in the regulation and control of water and against the depredations of 
the wild animals of the forests, upkeep of certain public works and 
prepeuraticai of the environment to msJce it more favourable.^ 
Sudi coapact villages have an individualiity of their own. The 
best examples of sudi clustered settlements may be seen in the irrigated 
2 
tracts of the Dabhoi taluka, particularly in its central part. These 
settlements, almost always associated with a well and tank, are well-
connected by roads with one another. The villages represent dusters 
of many dwellings, 200-300 houses or even more. For instance, the 
village Ten-Talav has 358 houses; Nada 459j Thuvavi 393; and Vasai has 
251 houses. 
Settlement Patterns?(Fig. 17) 
The study of the ground-plans of villages as given in Toposheets 
reveals certain characteristic types, i^idi are due to various factors. 
These factors, in the words of Ahlmann, are climate, geologico-topogra-
phical conditions and the dgree of material culture.^ Among the clustered 
1, P.fidal de la Blaehes Principles of Human GeographyfEd. Bamanuel de 
Martorme), Kew lork, Henry Holt (1950),p. 300. 
2. Example of this type is shown in Fig. 17. 
•3. Ahlaann, H.¥., The Geographical Study of Settlement s *. Goeg. Re v. m i l . 
No.l, 1928, p. 94. 
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or compact settlements, the actual arrangement of streets and roads 
may be one of several types3 the village may have a planned or tmplanned 
system. Unplanned systems may be regular or irregular. The regular 
patterns may be radieil, star-shaped, checkboard, circular, hollow~square 
or fan-shaped^. Dispersed settlements may also eschibit certain patterns 
in the arrangement of the individual dwellings. 
The aiils villages, particularly in the hilly areas, tend to be 
located on a local mound, free-from floods, land which is otherwise 
unproductive is used as the actual sites of houses. The dwellings 
(almost always acccsapanied by cattle-sheds and fenced with bamboo) are 
farther apart (than in the Dabhoi), the intervening spaces being used 
as vegetable or * bari' gardens. In such village, the patterns of 
village roads are quite irregular as these are formed by natural rills 
and nalas which, with the frequent movement of carts, get established 
as village roads, with a gradient down the streams. This is obvious 
from Fig, 58 ( village Amalwant) vfcere the villas roads are actually 
formed by two nalas, 4niting further down. 
The semi-i^ OT^ leated or partially agglcsnerated settlements of 
western Santrampur show various patterns in the arrangement of their 
houses. Some are linear, along a road (e.g., Suldisar and Hapwa Fig. 17 
1. S.Muzafer Ali, " Population and Settlement in the (2iaggar Plain", / m i , No.3,1942,p. 1 7 5 . 
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(i) )j or along the h i ^ bank of a river (e.g., Jodhpfura Mota, (Fig. 17 
(ii) )j Khandia and Ukhi, (Fig.l7(iii) }. Yet others may be located 
at the foot of the low hills or on spfursj these have a semi-circular 
pattern, parallel to the contours (e.g., Bandi, Gajra and Kosam, (Fig. 17 
(iv) Still others are quite irregular in their arrangement, A linear 
arrangement of the fact of the steeply rislsg Ratanmal Plateau and the 
Aravalli Range, the houses arranged parallel to the contour(e.g.Hirola 
Fig.17(V) ). 
Among the compact settl^ents the most caamonly found pattern is 
the linear pattern ii^ ere the village extends length wise along a road 
or the bnk of a river.Several examples could be cited , the noticeable 
one being(Darapura and Sokda Fig.17 (vi)^.j Timarwa Nawa and Wandha 
(Fig.17 (vii). 
In the Karjan , Padra, Sinor, Savli, and Kalol talxikas \Aiere flat 
land is available and \diere the cultivators are more progressive, the 
compact settlements ( paarticularly the ones located on the main roads) 
tend to have a rectangular pattera. This is noticeable in (Fig.S4) 
village Navi Jithardi, Chapter XI), Vejalpur (Fig.l7(viii).5. The pattern 
is similar to the lamato type of Hall (without the most). 
1 . Masabar and Narukot in Toposheet N O , 4 6 F / 1 1 also shows the examples 
of this type, ^ ' 
2. Ranjitnagar {No,46F/lO)?Nimetha (No.46F/7),Karali (No.46F/l6),Kamali 
and Karnet (Ko.46F/l2), Surwada (NO.46F/14), Barkar(No,46G/5),ekalwara 
(N0.46J/3), are other ejramples of these type of settlement. 
3 . Jetpur (N O , 4 6 G / 9 ) Slmalia (NO.46F/8, are examples of this type. 
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In the noriihem part of the Baroda district traversed by several 
important roads, the villages located along them have a right-angular 
pattern. Along the main road are the shops, hofeels ( if any) and 
perhaps the village Patel's housej vrtiile branching off at right angles 
are feeder roads leading into the interior of the village. This may 
be noticed in the case of Wasni and also in the case of many other 
villages like Sokhda, Ankoc^a, Gokalpura etc. The village is quite 
compact and the houses huddled to^jther, for irrigation requiring 
cooperative labour, brings people close. 
Apart from the patterns described above, the following settle-
ments may be specially mentioned on account of their distinctive 
patterns: (i) Siroli (Fig,17-IX) Dabhoi taluka, a village on the 
Dabhoi-Malsar road, is located on a spot of level land from where 
various roads diverging from this village is radial, being no doubt 
governed by the local topographical ccmditions. Even the streets within 
the village show a rou^ily radial pattern, 
(ii) A perfect radial pattern is obtained in the village Madhwas in 
the Lunawada taluka and may be explained by its location cai the bend 
of river Mahi from whose bank streets converge to the centre of the 
village and again diverge in various directions. 
(iii) The Railway Colony, the main part of the Railway town of Pree-
landganj (Fig. 17-X) has a planned system of roads, running exactly 
at ri^t angles to one another. 
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(iv) Tilakwada, talxika headquarters is located m the bank of the 
river Harmada and its main road also runs parallel to the river, 
winding and with ups and downs. Alcaig this road are located the 
various Government offices, the Bus Stand and shops; while the actual 
village or ' basti' is connected with the main road by short lanes, 
ninning at right angles to it. The old Tilakwada village is further 
away on the main road. (Fig. 17-Xl). 
SBTTLaiEMTS: URBAN 
Theburban geography of Central Gujarat is relatively simple. There 
iare only 17 urban settlements vdiich together had a total population 
of 552,353 in 1961 or 18.44^ of the total population of the area. It is 
obvious that the urbanization of the area has made but little progress 
and that even the existing urban settlements are hardly important on 
an all-India level, except for Baroda. The total urban populatim is 
far less than the population of Lucknow ( about half a million) \diich 
was the tenth largest city in India in 1961. The smallness of urban 
population and the lo\j degree of urbanization are due to the lack of the 
factors that generally favour urban growth. Of the 17 urban settlements 
(Gorva^ is really part of Baroda City while the other 12 (Godhra, Ealol, 
Dohad, Dabhoi, Padra, Lunawada, Devgadh Baria, Chhota Udepur, Karjan, 
SanMieda, Sinor and Santrampur) are mainly of administrative importance. 
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Freelandganj is a railway colony with a railway workshop employing 
about 5,000 workers for the repairs and manxtfacttire of parts for 
railway engines, etc., for the Western Railway. Shivrajpur, has 8,000 
persons for the sake of manganese mines, otherwise the place is purely 
a village type. Bahadurpur (Sanldaeda) is a timber and cotton collecting 
centre. It has two cotton ginning factories and oil mills. These two, 
are also a part of SanWieda and has no urban facilities. Otily Barods 
City has the true characteristics of urbanism based on industries . 
This will, therefore, be described in detail. 
B^ rqdff, Gityt 
With a popu3.ation of 298,598, Baroda is a ^ese I City according 
to the 1961 Census classification. In the Census it was ranked the 
23rd city in India. It is the second largest city in the State of 
Gujarat, 
Historically, Baroda was not an important settlement. Much of the 
importance of the City was originally due to the l^aharaja Sayajirao 
Gaekwad who made it the headquarters of his State, He was one of the 
formost Administrator of his times. Since then the City has grown 
up very rapidly both in area and in popTilation. At present it is the 
headquarters of the taluka, the district and the Coamissicner's Division. 
Apart from its administrative importance, Baroda is also noted for 
its textiles, chemicals, oil and many other industries. Other Government 
Industrial Establishments include the Technical Development Establishment, 
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the M E School, the Posts & Telegraphs Workshops, the Gujarat State 
Transport Workshop, Gujarat Gil Refinary etc., .Apsurt from these, 
there . r are a number of private factories producing glass, tiles, 
ice, etc, 
Baroda is important as a canmercial centre edso. With a favourable 
situation, it is an important distributing centre of several kinds 
of trade such as grains, hides agricultural and forest produce. 
The Baroda City Area ( including the Military Area} spreadsover 
13,3 square miles. (34,4 sq.lsms.O. In this area live (298,398 inhabi-
tants}, giving an average (urban) density of 22,953 persons per sq. 
Biile. Some of the wards in the inner core of the city have an enormously 
high density. For example, Fatehpura and Babajipura have more than 
600 persons per acre. But the outer parts are much less congested, 
with only 200 persons per acre in Pratap Nagar Railway Colony. It 
is in these outer wards that there are scaae agricultural lands growing 
vegetables? these wards support a large number of agriculttiral popula-
tion. 
The City has been growing rapidly during the past four decades 
as Table ZXIII ( which include the Military Area also) shows: 
f jt 
TABLE Xnil 
B A R 0 D A 
Population 
1901 103,790* 
1911 99,345* 
1921 94,712'' 
1951 112,860* 
1941 153,301 
1951 211,407 
1961 298,398 
Since the last Census, the area has been extended further, upto 
CMiani in the north, Nlmetha in the east, in Majalpur in the south 
and Sevai in the west. Including these areas, we would get a total 
of about 2.7 laMis. The large increase in population and the increasing 
congestion at the centre ha'ye introduced several problems, the analysis 
of ^Aich will, however, be out of place in ftie present work. 
» Census of India " Baroda State" 1911, 1921. 
P A R T III 
L A N D U T I L I Z A T I O N 
, CHAPTER VII 
GMEEIAL LAND USE 
The study of land utilization is interesting to the geographer, 
the economist and sociologist alike, for the use of the land is governed 
by three main factors:(a) physical, (b) social and (c) econcodc. 
The physical factors form the framework within \Aiich the econcanics of 
land operates. In the foUovdng paragra^s an attempt has been made 
to ej^lain the prevailing use of land on the basis of the physical 
factors. Among the various physical factors that have influenced the 
utilization of land ( in the area under study), topography, slope and 
Spils are the most important. The influence is positive in some cases 
and negative in others. ISiere the land has not been properly or fully 
utilized, it is not only due to the unfavourable natural conditicaas, 
but also the lack of initiative of the people. Other historical factors 
and assistance fr<M the Government are also to be considered in ejqplaining 
the.prevailing land use pattebms. For instance, the changing patterns 
in the Block Developnent areas indicate that the land could be better 
utilized. This point is fully dealt with in the chapter on Conmrunity 
Development. 
of Data: 
District-wise data en land utilization and agriculture are avail-
able in various Government of India publications compiled by the Direc-
torate of Econcffiics and Statistics. The State of Gujarat has also been 
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publishing Statistical Abstracts giving acreage and production data 
for the various crops cai a district-wise basis. 
Where, however, only a couple of districts form the area of study-
as in the present case, district id.se statistics are hardly useful 
for detailed investigation and in order to do full justice the districts 
must be split up into smaller vmits.The smallest unit taken for this 
purpose is the teluka. Several such talukas form a district. The bounda-
ries and the number of these talukas vary frequently. For the present 
investigation, average figures of the five years 1957-58,1958-1959, 1959-60, 
1960-61 and 1961-62 have been taken.^ The data are not always reliable 
b^t in t he absence of any other statistical information, these data 
supplied by the Land Records Offices at Baroda and Gtodhra, have been 
extensively used in this and other chapters. 
As adopted in this work there are in all 23 talukas, lt2 in 
the Bardda district and 11 in the Panchmahals district, as Table 
XXIV shows ( Fig.2). 
1. Tilakwada taluka in Baroda district came into existence only in 
1959-60, hence the data for the last three years only have been 
taten. 
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TABLE 
District Talukas 
Baroda Baroda, Savii, Padra, Karjan, 
Dabhoi, Wia^dia^ Naswada^ 
Tilakwada, Sinor, Chhota Udepur, 
Jabugam, and SanMieda. 
Fanchmahals Qodhra^ Kalo^^Halol, Jambu^oda^Shahera, 
Lunavada, Santrampur, Jhalod, Dohad, 
Limkheda, and Devgadh Baria. 
The land is classified by the Land Records Department of the 
State into the following categories: 
1. Forest 
2.Land not available for cultivation 
3. Other Tincultivated land excluding fallow land 
4.Fallow land 
5. Net sown area 
The total of these five categories for each village shirald be equal 
to the total geographical'area of the village.The areas of all the 
villages are totalled to give the taluka figures and the siam of the 
taluka figures give total district figures. Seme confusion still prevails 
regarding the category into vihich the village lands are classified and 
it would therefore be useful to explain these terms and then analyse their 
distribution. 
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F o r e g t g: 
The area under forests as given in Land Records Statistics includes 
all forested area lAieh is administered as forest under any legal 
enactment dealing with forests ^Aether state owned or private. 
Table XXV shows the talukas where more than a fifth of the land is 
forested. 
TABLE m 
Taluka Percentage of forested land 
to the total area 
Dohad 21, 81 
Chhota Udepur 23. 34 
Limawada 24, 17 
Shahera 31. 35 
Jambu^oda 34, 31 
Limkhedft •. 37, 34 
The large percentage of the forested land in the case of LimMieda 
taluka may be explained by the presence of forested Dohad Ranges. QQ 
the other hand a low percentage of forest is available in Wa^odia 
(2,0i 7 per cent), Naswadi (8.7 per cent), Sanikheda (6.21 per cent), 
Jabugam (12,22 per cent), Padra (2,48 per cent), Godhra(l9.94 per cent) 
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Kalol (10.66 per cent), Halol (19.48 per cent), and Jhalod (17.14 per cent). 
The talukas of the Baroda , I^rjan, Sinor, Dabhoi, Savli, Tilakvada and 
Santrampur do not possess forest areas. The percentages for Baroda district 
are low not because they are not well forested, but because forests were 
under private ovmers, idio cleared them for the sake of getting money, 
(Fig.11). 
Not, goyn Areas 
The extent of cropped land is revealed by the percentage figures of 
Net Sown Area and Fallow land. The net -eem area ^Aidi is the most signi-
ficant item in land utilizaticn , gives the net area that has been <ropped. 
When land has been oi'opped twice a year, the area is included only once 
in this cat6gory.The extent of cropping depends not only on the capacity 
of the land to produce crops but also on the ability of hhe coanmunity 
concerned. Where the land is occupied by the same ccmraunity throughout, 
the percentage of net * sown area to total area becomes a good index of 
thd capacity of the land. The percentage is naturally hi^er in fertile 
alluvial plains and much lower in hilly areas. It is, again, hi^er \diere 
the land is occupied by advanced communities and is lower in the case of 
lands occupied by primitive societiies. 
The distribution of this percental shows that the Karjan taluka 
has the highest net sovai area in the whole of the area under study. The 
talukas with more than 50 per cent net sown area are shown in Table XXVI. 
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TABLE X m 
Talukas Percentage of the net sovm area 
to the total area 
Karjan 86,47 
Dabhoi 82.88 1 
Sinor 80.02 
Baroda .. 79.30 
Savli 78.66 
Sankheda 76.87 
Tilakwada 76.85 
Padra 76.34 
Waghodia .. 73,74 
Kalol 69,82 
Naswadi 63,09 
Godhra .» 61.92 
Jabugam «. 61.12 
Lonavada .. 60.50 
Halol 59.68 
Jhalod .. 57.55 
Dohad 52.21 
Santrampur 52.17 
Devgadh Baria 50.97 
Shahera 50.40 
Hi 
The reason fior this distributitHi may be understood from a comparisoa 
of the Fig. 18 ( Land Utilization) with Fig,4 (Relief ) and Fig. 10 (Soil 
Map). Of the above mentioned talukas , Karjan , Sinor , some parts of Padra 
and Dabhoi are located in the ' Kanham region , with deep black , sticlsy 
soil. In these talukas, the soil is very fertile and it is utilized 
for cotton cultivation. In a village Navi Jithardi ( visited by the 
author) , of Karjan taluka, the percentage of net sown area is tta higher 
than the average of the taluka. It is possible to increase the percentage 
in these talukas by providing irrigation water. 
The other talukas mentioned in Table ZXVI are located in the low 
land valleys ofmthe Narmada. Qrsang. Panam. Karad. Mesri, Khan, and 
Mahi, Almost level, fertile black soil and the experience gained from 
ages of cultivation have enabled these talukas to have over 50 per cent 
of the total cultivated area as net sown area. Within this area there 
are villages where except for a small area occupied by houses, roads, 
tanksx nalas^the rest of the land is tinder the plou^. In travelling 
from Miyagam to Godlira, one sees neither hills nor forests but extensive 
fertile plain stretching for miles together. The case is somewhat similar 
in parts of the Dabhoi, Sinor and Baroda talukas. In ' spite of the 'l^ge 
percentage of net sown area, it cannot be said that the land ( in these 
talukas) is fully utilized, for there is not much p^' double-cropping. 
This is apparent from Fig.l9-B lAich shows the extent of Miarif and rabi 
cultivation in the different talukas. 
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At the other extreme are talulas vdiiere hilly or heavily forested 
land, stony soils and barren rocks have all conspired to reduce the 
productivity of the land. The following are such talulrais vdiere two 
fifths of the land is cropped viz., 
TABLE x m l 
Taluka Percentage of net sown 
area to the total area 
Chhota TJdepur 45.08 
Jambu^oda 42.19 
Limkheda 39.95 
Of these, obviously, the Chhota Udepur taluka represents the poorest 
land. Barren rocks and stony soils are/j cultivated at intervals and 
not continuously for they require frequent resting periods. Chly poor 
oti> 
millets are grown here and rice and wheat ^ g r o w n only over small areas. 
The position is somewhat the same in parts of the Limkheda and Jambughoda 
talukas. The entire Limkheda and Ssntrampur talukas are not very poor 
for, the western part of these talijkas is fertile. In the case of 
Chhota Udepur taluka, the low percentage is largely due to the rugged 
steep, wooded slopes of the Sewa Kantha and Chhota Udepur Hills, 
L JL 
FejlXoH Lan4i 
The term 'fallow* is applied to lands not under cultivation at the 
time of reporting , but which had been sown in the past. The duration 
of the period ( for which a land is said to reamin fallow) varies frcsn 
state to state. In Gujarat State, this period is ^ive years.Fallows 
are divided into two categories J (iJ RalLow land which has not been culti-
vared for 2-5 years, (ii) Current Fallow lAich was not cultivated for one 
year only i.e., the cui-rent year. 
Fig, 18 shows that the percentage of the fallow land is lowest in 
Tilakwada taluka. Ch the other hand several talukas in the Panchmahals 
district have quite a good proportion of the land lying as fallow. In 
the hilly tracts of this district, vhere poor grains are grown , the lands 
remain fallow for five years in a period of rotation of ten years. This 
rest for the land is cpxite necessary, since continuous production is not 
possible as in the Devgadh Baria taluka owing to the inferior quality 
of soil. 
In the following talukas, fallow land occupied a small percentage 
of the total area, viz., Devgadh Baria ( 5,48 per cent), Halol (4,65 per cetub), 
Dohad ( 5,09 per cent), Jhalod (4,31 per cent), Chhota Udepur (4,05 percent), 
Limkiieda (3«96 per cent), I^Miawada (3,77 per cent). All the other talukas 
have a smaller proportion of fallows. 
I / A 
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Land classified as ' sown area' is that vAiidi is actually under 
crops at the time of reporting. The total of the fallow land and net 
sown area thus gives the extent of ' arable land'. 
Land not Available for Ooltivation: 
This includes (a) Barren and uncultivable ;^ Land and(b} land put 
to non-agricultural uses. Lands occupied by buildings, roads, railways, 
lands under water, mountains or desert lands etc. are included in this 
category, Santrampur taluka has the highest percentage (47.00 per cent), 
Devgadh Baria with its barren roclsy wastes has 26.73 per cent and Chhota 
Idepur taluka with alsost same features has 20.82 per cent. 
O^ jher Un(?ulti7ated l^d; 
This land inclxides permanent pastures, culturable waste, and other 
scrub jtinglesj but excludes fallow lands. All grazing land, village 
commans, lands under trees, thatching grasses and bamboo bushes, lands 
which are cultivable but are not cultivated^these come under this category. 
Santrampur taluka has the lowest percentages of leoid of this type, 
this being only 2,40 the hi^est being in Dohad taluka (19.20 per cent), 
Limkheda (18.28 per cent), Wa^odia (19.18 per cent), K^olC; ^  16.62 
per cent), Chhota Udepur (16,51 per cent), Jambu^oda (16,1S per cent) 
Halol (15,96 per cent), Jhalod (13,69 per cent),and residual talukas 
have lesser percentage in these respects. 
Essential Characteristics of Agriculture in the Area; 
In studying the various aspects of agriculture in Central Gujarat 
the essential characteristics standing out are: 
(i) The net sown area in the district of Baroda and Pandimahals is 69,77 
per cent and 54,16 per cent respectively.This is comparable with 53,17 
per cent for the vfeole State but there are other districts like Kaira 
(80.62 per cent) with a much hi^er percentage. In fact, 11 districts 
(i.e., Bhavnagar 69.13 per cent, Surat 67,14 per cent Rajkot 66,25 per cent, 
Junagadh 66,09 per cent, Surendranagar 65,32 per cent, Sabarkantha 63 per cent, 
Broach 58,68 per cent, Banaskantha 58,62 per cent, Jamnagar 56,12 per cent 
Bangs 49,42 per cent and Kutch 13,04 per cent) in the State have a percentage 
lower than that of the Baroda district. 
(ii) For the lower percentage of the net sown area the explainaticHi has 
to be sought in its bold relief i.e., its steep slopes, rugged terrain 
and poor stony soils. In thd case of the Baroda district, 11.45 per cent 
of the land represents " Other uncultivated land", but it is a most important 
point as to what part of the land is really ^ uncultivable*. 
(iii) In order of importance, the distributi<Mi of the area for various 
crops is shown in Table XXVIII. 
It is obvious from Table XX7III that cash crops like cotton and 
groimdnut are the first and third important crops respectively, and amongst 
food crops, cereals occupy the first place, rice and maize being the main 
cereals. The main crops of the Panchmahals district are maize and rice vAiereas 
in Baroda district rice and Jowar are worth mentiming. 
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TABLE S J M D 
Name of the Crop Area in acres Percentage of the net 
sown area 
KHARIF CROPS 
Rice 4,93,158.2 19.48 
Maize 3,34,502.7 13.32 
Bajri 88,833.2 3.53 
Kodra 76,309.5 3.04 
Tur (arhar) 60,624.4 2.40 
Ragi 38,429.0 1.53 
Banti 21,025.8 0.87 
Jowar 15,025.8 0.60 
Samli 11,132.2 0.44 
Little millets 
or Ktttki 7,860.2 0.31 
ahers . 17,259.8 0,66 
Non-Food Crops 
Cotton 6,53,468.9 26.03 
Groundnut 2,70,171.8 10,76 
contd.... 
Table XXVIII ..contd., 
.!•. U ^ 
Name of the crop Area in acre Percentage of the net 
sown area 
RABI CROPS 
Food Crops 
Jowar 
Gram 
Wheat 
Black-gram (Urad) 
Math. 
ahers 
1,81,522.7 
1,31,503.4 
64,508.8 
26,168.1 
19,487.0 
22,307.8 
7.23 
5.24 
2.57 
1.04 
0.78 
0.89 
Non-Food-Crops 
Tobacco 43,997.0 1.74 
1. Average of five years ( 1957-58, 58-59, 59-60,60-61,and 61-62). 
(iv) The variety of crops, culti-vated in the Gangetic Plain, are not 
available in Central Gujarat. The principal food crops of Central Gujarat 
are rice, maize, jowar, bajri, kodra and pulses. Cottoi , grcfundnut and 
todfecco are the main non-food crops. 
(v) The systCT of double-cropping so ccffiimon in the plain of.Northern 
India -and in the eastern deltaic areas, is not practiced to that extent 
in Central Gujarat. 17.29 per cent of the net cropped area is double-
cropped in the Panchmahals district and 3.02 in the Baroda district, 
(vi) Irrigation is almost negligible in the area tinder investigation.* 
This subject is considered in detail in the next chapter. 
(vii) There is a large bovine population in the area tmder study; but the 
work capacity of the animals is low and the average milk eapacity is poor. 
The breeds are local and of non-descript type. 
(viii) The farm implements are primitive and crude. The native or 'desl' 
plough ( Fig.20-i) and the Karab or Ramp ( also known as Baldiar Fig,20-iii} 
are nearly all the implements that the average cultivator depends upon. 
(xi) A study of the yield and producticai of crops in India is handicapped 
by the inherent defects in the system of recording these data. In the 
estimation of the total outturn of crop, the avBrage yield per acre is takai 
* In Baroda district 2.30 per cent of the net sown area in irrigated, whereas 
in the Panchmahals district it is 2.5 per cent. 
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into consideration. The yield per acre is usually obtained as a 
product of xAiat is called ' normal' or the standard yield.This method 
is, of course subjective. 
It will be interesting at this stage to compare the conditions of 
agriculture in Central Gujarat with those prevailing in the rest of the 
country. The common points ares 
(i) There are two crop seasons J Kharif & Rabi 
(ii) The most important crops are cotton, maize, rice and groundnut, 
(iii) The methods of cultivation are essentially primitive and almost 
identical. 
In irrigation. Central Gujarat stands no cmpariscai with TJttar 
Pradesh or the Punjab but resembles the Maharashtra. On the other hand, 
the embankment method of irri^tion, fallow cultivation and certain 
practices are almost peculiar io this area alone. 
The Agricultural Yeari 
Operations in the field begin by the middle of June, just before 
the onset of rains, Thou^ there is general uniformity in operations 
throughout the year, there are slight differences in details here and 
there. 
In June the fields are plou^ed and harrowed or 'bakhared'' and manures 
are applied. Where trar^lantaticn is done, the nursery beds are prepared,. 
The field embanlanents are raised and repaired , if necessary. Broadcast 
paddy is so\^ n during ILhis time. 
4 fi 1 tJO 
July has the heavj.est schedule, Paddy, kodra or kutki, maize etc, 
are sown and paddy is also transplanted in this month. In broadcast 
paddy, one weeding is done. Progressive farmers give fertilizers-dressings 
for transplanted paddj*. 
August: Late varieties of paddy are now transplanted. Weeding 
and mulching are done. Tobacco is sown in August in the Savli taluka 
and in central part of the Baroda district. 
September: Rabi jowar and bajri are sown in this month. Miaze is 
harvested. 
October: Time is now ripe for general harvest. Early paddy and 
kodra are first harvested. Side by side, groundnut sesaraum and jowar 
are harvested and gram is sown. 
November: This is another busy month, Wheat and gram are now sown. 
In areas where irrigation facilities exist, late paddy may be harvested. 
December: The ac farmers are now busy in picking cotton flowers 
and harvesting bajri. If there are late rains, the farmer may venture 
to sow( in •fais month} rabi crops like wheat and gram. In Dohad taluka 
where irrigation facilities are anretilable, one watering is given to 
wheat at this time,, Khar if crops are threshed. In villages located near 
forests, people cut firewood frcsm tgie jungles. 
January: Plarmers now harvest jowar and sugar-cane, 
February: The farmer harvests vtoeat a^op, gram, sugarcane and also 
Jowar. 
March:The farmer takes the crop of cotton and toabcco and continues 
harvesting gram and tur (arhar). The farmer gets himself busy in the 
Of field with the harvest^peas also. 
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April: Harvesting of \dieat continues. Sugarea^d is sown in this month. 
After the harvest, progressive fanners give me ploa^ing and (baMiaring' 
and also apply manures. Threshing and winnowing keep the farmer quite 
busy. Irrigated, late-sown wha^t may be cut as late as the second 
week of April. 
May: This month represents the last stage of threshing, winnowing 
and storing of grains in pits, 'baisdas' and 'kotis' . Base farmers 
practise summer cultivation of fields. Others keep themselves busy 
in retting sann for making ropss. Repairs of roofs of houses, cutting 
of wood in the forest etc. , are other items of work that are done 
in this month and in the next, till the rains set in. The monsoon 
rains when they commence in Jtxne, inaugurate the next agricultural 
year and the cycle of operations is repeated. 
CHAFTEa VIII 
ACgll CULTURE 
MSTHODS & TECHNIQUES 
Oultm-al Pracbieeai 
For increased producticm of crop plants, there are two important 
wajrs. The first is directly connected vdth the management of soils and 
other cultural practices such as conservation of moisture, prevention of 
soil erosion, timely tillage operations, proper fertilization and rota-
tional practices. 
Various Agricultural Researdi Stations of Gujarat State have 
evolved improved strains of cbtton, lowar. ba.iri (millets), tobacco 
and maize. Practices such as tillage, sowing methods, planting distance, 
rotation of crops, etc., are very valuable in enahncement and maintenance 
of crop yields. 
Experiments show that not only deep plou^ing has constantly given 
significant higher yields of ba.iri grain over shallow plou^ing but it 
suggests that there should be proper rotation of crops and use of fertilizers. 
CROPPING TECHNIQUES 
Do^bXe-crpppjj^g: 
Compared to certain other States of India like Uttar Pradesh, 
West Bengal etfi., Central Gujrat is essentially not a double-cropped tract 
Figure 19-B shows the percentage of this double cropped area taluka wise 
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in the districts of Baroda and Panchmahals. The percentage of doable-
cropped land in Baroda district is not more than 15. while in the 
PanchEalials the percentage of double cropped land is as h i ^ as 55. 
The average of double-cropped land in term of percentages for Baroda 
and Panchmahals amounts to 3,02 and 17.29 respectively. This low per-
centage in Baroda is due to the fact that in most areas, the crops 
are entirely dependent on rain with little or no facilities for irrigation. 
The percentage of double-cropped area to the net cropped sirea is 
as followsJ 
TABLE m x 
Baroda District 
(taluka) 
Percentage of double-cropped 
to net cropped area 
Waghodia ,, 10. 20 
Chhota Udepur 6. 56 
Jabugam •, 5. 18 
Savli 2. 95 
Padra 2. 75 
Baroda 2. 02 
Dabhoi 1. 70 
Sankheda 0. 72 
Karj an 0. 58 
Sinor 0, 18 
Naswadi ,, 11 
CONTD.. 
Panchmahals Districyt 
(Taltika) 
Percentage of double cropped 
area to net cropped area 
Dohad 34, .00 
Jhalod 31, ,85. 
Santrampur 24, ,21 
LimMieda .. 23. ,56 
Devgadh Baria 12, 94 
Lunawada .. 10. 17 
Godhra .. 8. 08 
Shahera 8. 05 
Halol 7. 55 
Jambu^oda * * 6. 54 
Kalol 5. 13 
Double cropping has beccme possible in Dohad, Jhalod and Santrampur 
tailukas of the Panchmahals district due to the availability of irrigation 
water from tanks and wells. 
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(i) In the double-cropped tract, rice is often followed bj wheat, gram 
math or castor. Usually pure vdieat is not cultivated on rice fields 
because the soil gets too impoverished, but the practice is not 
Very rarelt rice fields are left fallow in the winter. 
Peas are also grown as a 'utera' crop in paddy fields. 
(ii) In many parts of the Baroda district, cotton crop is followed by 
Jowar. 
(iii) Kodra and ragi lands are rarely double-cropped. 
Mixed Cropping: 
This is a very common practice h in the area under study. The ccmmon 
mixtures are as follows: 
(i) Paddy-Tur mixtiure, of jA&sb. the official proportion of paddy-Tur 
is 6,5: 3.5, The actual proportion however, varies from field 
to field and depends on the soil and weather condi'tiDns, Tur is 
a more resistant crop and in years of low rainfall or tdiere the 
soil is not quite good for paddy, the proportion of tur increases, 
(ii) Well-known Miarif misrttires are: Kodra-Tur (Arhar), 
grpp Rotation: 
The reason for not practicing crop rotation is usually either climate 
or economic and not the ignorance of the farmer. The farmer cannot aford 
to leave the land fallow or grow crops other than rice or ^eat. In most 
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areas (within the regie® in question) paddy is grown every year in the 
rainy season almost without a rotation. In the rabi season, a rotation 
i<& rarely observed. Wheat may be rotated with gram and sometimes with 
peas in one out of three or four years, a gram cspop is more helpful in 
preserving the fertility of the soils. But for the poor farmer this is not 
always possible. 
A carefully kept rotation will, go a long way in maintaining the 
fertility of the soils. The following rotation has been reccanmended by 
thel Government Department of Agriculture, viz.. 
First Year ... Kharif- Paddy 
Rabi - Gram 
Second Year ... Kharif- Paddy 
Rabi - Vftieat 
Groundnut is a crop which has been hi^ly recommended for inclusion 
as a rotation crop and can be rotated with cotton and ;iowar \diich is 
supposed to be the best ccmbination. 
M A N U R I N G 
It is only well-known that the fertility of Indian soils is generally 
low. Under conditSons of high temperature, the organic matter in the soils 
burns like fuel. Unless it is continuously replenished, the land cannot 
remain fertile. The necessity for sudi replenishment is evident from the 
low yields generally obtained frcsa crops. Certain crops are very exhausting 
by nature. A rice crop producing 3,000 pounds of grain, and an equal 
quantity of straw from an acre, remoTes from the soil, rou^ly 48 pounds 
nitrogen, 23 pounds of phosphoric acid and 41 poinds of potash.^ Unless 
the soil is replenished with manure, either organic or inorganic, the 
fertility of the soil cannot be maintained at a h i ^ level. 
The major sources of organic and nitrogenous manures are: 
"(i) Green Manures 
(ii) Cattle-dung and Night Soil 
(iii) Oilcakes and 
(iv3 Compost 
Green Manuring: 
Green maniiring, which is the practice of ploughing in a leafy crop 
and mixing it with the soil, is the cheapest and the best source of 
building up soil fertility. This is a very suitable method of supplying 
organic matter to the soil and is ccgnmonly adopted in Central Gujarat. 
Nitrogen, which is most cosoamonly deficient in India Soils, is a 
very expensive plant nutrient. This can be cheaply obtained by green 
manuring. Green manuring supplie-s a lot of humus, like other bulky organic 
manures and also adds nitrogen to the soil. The amount of nitrogen content 
p is, on an average, 0.5- 0.7 per cent. 
1. Pillia, M.Subbiah, Cultural Trials and Practices of Rice India: New Delhi? 
1958,p,76. 
2, Daji, J.A. Manures and Manturing. New Delhi, 1957,p. 19 
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-Though large quantities of nitrogen are present in the air, 
plants cannot absorb it directly. These are certain crops like 
pulses, groundnut, ^ sann' hemp etc., which can make use of the 
nitrogen gas through the activities of a certain type of bacteria 
that live in their roots and form nodules. The graving of such legu-
minous crops is helpful in adding nitrogen to the soil and maintaining 
soil fertility. In the area concerned, the most commonly grown legumi-
nous crop is the ' groundnut'. In both the districts advanced cultivators 
have adopted the green method for mantiring the soil. 
Farm-Yard Manure And Compostingi 
This is a very important source of manure x in our country, 
mainly because of our large bovine population. Farm-Yard manure, is, 
however, not very extensively used, firstly because much of the cattle-
dung 4s burnt off as fuel due to the insufficiency of fuel supplies, 
and also because the farmers are generally i^orent of the correct 
method of preparing this manure. It is necessary to conserve both the 
dung and the urine. The proper method to prepare farm—yard manure would 
be to spread a mixture of dry litter, refuse and earth under kakk each 
animal in the cattle-shed daily in the evening, and to collect the urine 
soaked litter and dung next morning.^ The manure should be collected in 
trenches of a certain size \diich should be filled part by part and then 
plastered, to be opened after three months. 
1, Acharya, G.K., Organic Manures: New Delhi, 1957,p,6 
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It is found usually that the farmers collect the cow-dung in 
the open, vAien the nanurial content is practically lost. Further, 
urine is hardly collected. In many villages \rtiere cow-dung is used 
as a raaniire, it is not allowed to rot before use. In non-forested areas 
as in the Dabhoi , Baroda , Padra talukas, the farmers freely use cow-
dung as a source of fuel. This naturally adds to the problems of organic 
content in the soil. 
Ccmposting is now becfflning increasingly popular as a resiilt of 
intensive propanganda by the Government, In Baroda district, during 
1961-62, 5000 pits were reported to have been dung, producing about 
12,000 cart-loads of compost manure. The Government has also ® introduced 
the urine-earth system which produced in 250 villages of this district, 
750 cart-loads of ttrine earth, 
Nig^t Soil,: 
Due to religious prejudices, the farmers have not been able to 
use this valuable source of manure. An easy method to prepare this manure 
is to make poudrettes. This can be manufactured only with the active 
cooperation of the agricultural and municipal departments, Ni|Kt-soil is 
not only a good manure, but its preparation will also add to the sanitation 
of the area. 
The question of chemical fertilizers is dealt with in the next 
chapter separately for each crop, as the requirements vary frcaa crop to 
crop. 
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ACaiCULTURAL IMPLMEHTS 
The two most cottmonly used implements are the plou^ and the 
Karab or Ramp. 
TM-Zlaa^i 
The plou^ is the most important and primary implement of the 
agriculturist and is ccearaonly used in Central Gujarat. The plou^ is 
of two kinds s the Hative plough afed the Iron Plou^« 
The native plou^. made of accacia wood, is of simple construction 
and can be made in the village. It does not open up the land unifomity 
or deeply. Because of its simple construction and easy availability, the 
native plough has been in use for thousands of years without being 
improved upon. It makes only tapering triangular incisions £ind a small 
patch of land remains unploughed between every two holes. This plou^ 
costs only about twenty five rupees and is, naturally, coanmonly kept 
by nearly every cultivator. For a total net cropped area of 2.51 million 
acres of land in the two districts, there are about 340,222 wooden plou^s 
or just one plough for 8 acres. 
The iron plough which makes a deep incision into the soil is much 
costlier and is not readily available in the village. In the two districts 
togetherm there were 1506 plough only. 
Recently, the Government Agricultxire Department ( Implements Division) 
has designed a new plou^ , known as tbe ' Bharat Plou^*. This can make 
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broad, squarish flirrows so that the earth can be well opened. The 
plough can be easily made in the villages and is of simple constructim. 
It can till one acre of land in one day, Whereas the native plough 
will require to 2 days. It is not costlier either, lasts longer 
and does not break quickly. It co^ts about Rs. 50.00 without beanrv. 
This plough has not yet been tried in the black soil tracts of the area. 
The Karab or Ramp: 
The karab or Ramp* {Fig,20-iii) is a very cccamonly used agricul-
tural implement jjn the area under study. In India it is confined only 
to some parts and has no equivalent in Western agriculture. It is 
commonly used throu^out Gujarat State. It may be designated as a 
' blade harrow thus indicating its shape. ^  
The karab, whidi 4s used in clayey soils for seed-bed preparation, 
has a harrow blade of steel, a quarter inch or more thick and is held 
by a wooden handle, 10 feet in length.The karab may be used for pulveris-
ing the soil after the land has been plou^ed. It can, however, be used 
in th e first operation also. The operation of the bakhar may be described 
as 'bakharing'. The great advantage of this implement is, that it can 
be used for weed eradication and also { if the crops are grown in rows) 
for inter-cultivation. It works three to four inches below the ground 
level, cuts the roots of weeds and loesens the soil. It is also cheap, 
the price normally being Rs» 45.00 
* In certain parts of Central Gujarat Karab or Ramp is also known as 
'Siakar'. 
1. ffamiah, R.V. and Srivastava, C.P. j Agricultural Jkplements for 
Indian Farmers, New Delhi, 1957, p.^I 
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The Seed Drill and the Dibbler: 
It is used in sowing seeds. It goes Inder different names in 
different tracts of Gujarat, Fadko ( two coultered) in Navsari, Tarfen 
(three coultered) and Chawal ( four coultered) (Fig,20-v) in other 
parts of Gujarat. There are holes in the coulters on which are placed 
bamboo tubes idiich support the seed bowl. The seed bowl called Qrani 
is fitted with a bamboo tube, known as Nari, and then tied with a leather 
strap to the plou^. As the fanner plou^s the field, a second person 
keeps dropping the seeds throu^ the bowl so that the seeds automatically 
lodge themselves in rows. 
A recently introduced implements is the ' Dibbler'. The dibbler 
consists of a wooden frame, about 2 feet by 2 feet, on one face of \Aich 
wooden pegs are fixed at intervals of 229 mm., on the other face, there is 
a long handle. The frame is pressed into the ground firmly and if necessary 
the farmer stands on it and presses it down. Into the holes that are thus 
marked, seeds are dropped 
Dibbling is, no doubt, a labourious method and cannot work on all 
soils. The implement can be used only where the soil has alreac^ y been 
turned over. The great advantage of the dibbler is that it reduces the 
seed-rate considerably, from 100 to just 16 pounds for single seeding and 
32 pounds for double seeding per acre. Experiments in Uttar Pradesh have 
given hi^er yields by this method of sowing. It is reported in that 
State that a farmer who sowed only pounds of seeds in 0.5 acres could 
obtain a yield of over 1,200 pounds. 
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Levelling Board fSamar): (Fig,20~vii) 
Levelling Board is used in covering seeds as well as in 
levelling the soil after ploughing. 
Besides the above mentioned implements, the agriculturists has 
other tools also, which are cOTmcxi elsetiiere in the country, likes 
(a) Datardg sickle used in harvesting and cutting grass, (b) Khurpi 
used in weeding, (c) Kodali (Spade), (d) BfeSado fShovel) are used 
for digging (e) Dantali ( rake) used in stirring vAiile threshing, 
(f) Ruhadi ( axe) , used in cutting wood, (g) Kborl ( rake) used for 
spreading manure, (h) Ginpll (Fig,20-vi) ( three or four toothed) used 
in lining for planting tobacco and chillies in squares and (i) the all 
important buj.loek-cart. 
Seme modern or improved implements are now being introduced and are 
used by progressive farmers, like the Meston plou^s for the paddy crop, 
the Malwa ploughs for the wheat and the winnower for winnowing paddy, 
wheat, gram etc., seme of the farmers also use ( for irrigation work) 
the ' rahat' , oil-engines aad pmps. 
Tract org: 
In any scheme of land improvement, tractors play an important part. 
The outturn is easily doubled since the tractor ploughs deeper and inverts 
the soil. If used once, it need not be used for another three years. 
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The Government keep a certain number of tractors and lend them to the 
cultivators for a small fee* Government tractors have pleaded seme 
50,000 acres in the Baroda district alone. 
Very few cultivators, who are well-to-do, prefer, large-scale -
mechanisation. The poverty of the villagers and the small size of 
holdings do not admit the possibility of large-scale mechanical cultiva-
tion of the land. In lands infested with ' kans' and other weeds 
(e.g. in the Santrampur taluka), the tractor has helped eradicate them. 
I R R I G A T I O N 
The subject of irrigation can be disposed of summarily in view 
of its insignificance in the area under investigation. Of the total 
cropped area ( in both the districts) of 25,11,023 acres, only a 
little over 60,000 acres are irrigated? i.e., on an average , the 
percentage of irrigated area to net sown area is as low as 2,40, This 
s 
is a very small percentage compared to the irrigated lands of Uttar 
Pradesh or of the Punjab. 
In Central Gujarat the percentage of irrigated area to net sown 
area in only 2,40. There is practically no irrigation in the CSahota Udepir 
and Naswadi taluljas except in occasional garden plots for vegetables. 
While Jhalod and Baroda talutes have a little hi^er (8,05 and 6.80 
per cent) percentage under irrigated crops,There is a little irrigation 
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in the tfaghodia, Jabugani, Halol and Jambu^oda talukas. Among the minor 
irrigation works construction of additional cha^als and repairs to old 
ones of the Jojwa Wadwan tank are ccmpleted. 
Panchmhals district on the TAXOIQ is capable of irrigating 2.51 
per cent of the net cropped area, Some talxikas have important irrigated 
areas, viz,, Jhalod{8,05 per cent), Gtodhra (3,47 per cent), and Kalol 
(2,75 per cent). Irrigation is practically unimportant in the Dohad and 
Qe-^gadh Baria talMkas, The Kadana dam scheme on ri-rsr yisHax in SantTsavpar 
taluka is progressing, and on ccmpletion would give more irrigation facili-
ties to Santrampur and its neighbouring talukas. 
Table XX2 shows the areas irrigated by different sources s 
TABLE m 
Area Irrigated by Different Sources 
(Average of 1957-58 to 1961-62) 
Figures in acres 
Taluka Canals Tanks Wells Other Sources Total 
Baroda 1,979.0 6,866.6 57.8 8,903.4 
Savli 3,100.0 795.4 706.8 4,602.2 
Padra — 3,426.4 3,426.4 — 3,426.4 
Karjan — — 1,838.0 — 1,383.0 
Dabhoi — 4,446.8 256.6 — 4,703.4 
Waghodia — 65.8 694.0 — 759.8 
Naswadi — — 108.2 — 108.2 
Tilakwada — — — — . 
Sinor — 783.2 — 783.2 
Chhota Udepwc ~ — 253,8 — 253.3 
Jabugam — 701.6 359.4 1,061.0 
Sankheda 2,107.2 — 1,729.6 194.4 4,031.2 
Total for Baroda aistt 
2,107.2 9,591.6 17,453.4 1,318.4 30,470. C 
contd.... 
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contd«.. 
Taluka Canals Tanks Wells Other sources Total 
Godhra 150.0 488.0 4,784.4 5,422.4 
Kalol 512.0 165.4 1,218.0 — 1,895.4 
Halol 31.6 37.0 324.0 — 392.6 
Jambughoda — — 62.6 — 62.6 
Shahera — 1,822.2 — 1,822.2 
Lunawada 1,634.2 161.8 1,564.8 — 3,360.8 
Santrampur — — 2,866.2 — 2,866.2 
Jhalod 1,898.4 — 7,261.8 — 9,160.2 
Dohad 730.8 — 480.0 — 1,210.8 
Limkheda — 2,216.2 — 2,216.2 
Devgadh Baria . 181.8 1.8 1,280.2 — 1,463.8 
Total for 
Panchmahals 
District 5,138.8 854.0 23,880.4 — 29,873.2 
GRAND TOTAL 
OF THE AREA 7,246.0 10,445.6 41,333.8 1,318.4 60,343,8 
Source: District Inspector of Land Re cordis Bar oda and Piandbmahals. 
Well Irrigation: 
Well irrigation is by far the most important source of irrigation. t 
The agriculturist irrigates his3and by lifting water from the wells by 
means of a Kos or leafeber bag. There are two kinds of Kos, Ramoshi and 
Sundhia. The or the water bag is puiled by the bullocks from a well 
As the bullocks move along a sloping ground away from the well, the leather 
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bag is drawn from the well and as it comes x up to the surface, it 
automatically empities itself frcaa where water is conveyed to the field 
by small channels. Sometimes the leather bag has to be empitied by another 
man who stands near the well. 
Daring the year 1961-62, theBewere only 25,565 irrigation wells. For 
a total number of 3,650 villages, this works out to just seven irrigation 
wells per village. It is clear that the number of wells is too small. In 
many parts , wells csainot be dug, either because the watertable is too low, 
or more often than that, because of hard rocks. The cost of constructing 
wells in areas where the bedr-rock is exposed ri^t at the sxirface is 
considerable and is definitely beyond the means of the poor villager and 
the only method of construction is to obtain the help of the Development 
Blocks. There are more wells in the Godhra and Baroda talukas but very 
few wells are found in the Waghodia, Sinor, Dabhoi, Chhota Udepur,Jambu^oda, 
Limawada talukas. Tilakwada taluka ^as no wells* 
Tank Irrigation: 
The tanks are generally built throu^ private charity or by the 
Government, while the canals are usually constructed by the Government. 
Nearly 41,000 acres in Central Gujarat (average of 57-58 to 61-62) were 
irrigated by this method alone.Wadhwaiia and Muwal teuiks, are the principeil 
source of irrigation for the Dabhoi , Savli and Baroda and Godhra talukas. 
Ther® are in all seme 1,806 tanks in Central Gujarat. 
t 
Canal Irrigationi 
12 per cent of the area is irri^ted by canals.In Baroda district, 
Sanldieda taliika is the only taluka which irrigates 2,107.2 acres of the 
land whereas in the Pandhmahals district, Jhalod, Lunawada, Dcihad ,Kalol 
Padra, Devgadh Baria and Halol talukas irrigate some land from hhis 
source. 
Irris?ite4 Propyl 
The following table shows the crops, irrigated , in Baroda and 
Panchraahals districts. 
TABLE X m 
(Average Figures for 5 years) 
(1957-68 to 1961-62) 
in acres 
Agricultiiral 
Crops 
BARODA DISTRICT 
Total Area 
under crops 
0 
{ PANOiMAHALS DISTRICT 
Irrigated Un- j| Total Irrigated Un-
area irrigated area area irrigated 
area J under 8u:ea 
i crops 
_ ^ _ i 
Rice 176,728.8 5,154.8 171,574.0 316,429.4 2,136.0 314,293.4 
Wheat 17,155.0 6,972.2 10,180.8 47,427.8 15,718.8 31,709.0 
Jowar 50,894.7 589.0 150,307.5 30,628.0 8.0 30,619.4 
Bajri 39,018.8 280.8 38,738.8 49,814.4 895.0 48,919.4 
Maize 23,614.3 20.0 23,594.3 310,888.4 3,518.0 307,370.4 
Gram 9,158.0 — 9,138.0 122,365.4 1,999.2 120,366.2 
Cotton 586,796.9 6,925.8 579,871.1 66,672.0 49.0 66,623.0 
Tobacco 41,265.6 4,501.6 36,764.0 2,727.4 517.8 2,209.6 
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Amcjngst the various crops irrigated, the pride of place is taken 
by wheat. This crop is irrigated in both the districts. The irrigation 
is chiefly done by wells. The next major crop is Paddy of some 
7,000 acres are irrigated. 
The other irrigated crops are cotton, tobacco , maize, gram, vegetables 
etc. Chillies, and potatoes are almost entirely grown under irrigation.They 
are grown usually as garden crops. The largest^ acreages are found in 
the K vicinity of the towns and the products are mostly sold locally. 
Effect of Irrieation on Field? 
It needs hardly to be mentioned that the yield of crops increases 
with the application of irrigation water.The actusLL increase, of course, 
depends on the soils, crops, technique of cultivation etc. In the Baroda 
district , the yield of paddy shows an increase of 800 ~ 1,400 lbs. per 
acre, while in the case of wheat, the increases is from 500 to 1000 lbs. 
per acre. A still increase is possible if the land ±s fertile and manured. 
For example, in a village Simaliya of Dabhoi taluka irrigated frcm the 
Wadhwana canal, the sandy soil was found suitable for paddy vAien green 
manuring was also adopted, in the year 1961-62, and a yield of 3,000 lbs. 
per acre was reported. Similarly, with the use of 100 lbs. of chemical 
fertilizers and 1,600 lbs. of local manures on a land irrigated from the 
Muwal tank ( Savli taluka), a yield of 2,000 lbs. was obtained. 
CHAFTER IX 
DISTRIBUTION OF CROPS 
Crop Seasons? 
There are two distinct crop seasons in northern and westera India, 
viz., the kharif and rabi. The crops of the Miarif season are those 
viach need a high temperature and a plentiful supply of water, but the 
crops of the rabi season require cool weather and only a moderate supply 
of water. The kharif season usually begins in niid-June with the out-break 
of the monsoon, while the rabi seascHi starts at the end of October or 
early November vrtien the monsoon has receded,^ In seme places ( in the area 
xinder study) only kharif crop's are sown. The soil is too dry or infertile 
for a second crop. In certain other places, both the crops are grown, i.e., 
the land is double-cropped. 
The principal Kharif OTops in Central Gujarat under study are, 
cotton, rice (paddy), maize, groundnut, ba.iri. tur (arhar), ragi, banti« 
.1 owar. samli etc.. The principal rabi crops arei jowar, gram, vheat, 
black gram, tobacco, moth etc. 
1. Shafi, M. Land Utilization in EsRtern Uttar Fradesh.iaigarh.l96Q.p.48 
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KHARIF CROPS 
Food Crops; 
RJ^jCje: 
Of the total all-India acreage in 1960-61 of 81.59 million acres 
under rice, Gujarat had 1.51 million acres tinder this crop, i.e., 1.61 
per cent of the country's total. Of this, the districts of Baroda and 
Panchmahals together had ( in that year) 0»48 million acres under rice, 
i.e., 36.6 per cent of the State's tjrtal and 0.06 per cent of the country's 
total. It is clear thai?, while rice is an important crop in the districts 
( rice occupies a second place in the net sown area), the districts are 
not as important a rice producer as certain other districts of Gujarat 
JU 
or certain other States of India. Central Gujarat is as important in rice 
production as the chief rice producing districts of Southern Gujarat like 
Surat. In fact, within Gujarat, Central Gujarat represents almost the 
central limit of this crop. 
D j . g t r i b u , T J L O n:(Fig,2l) 
Rice is grown practically in every taluka of the districts. Santrampur 
taluka, vdiich lies to the north of the area tinder study, stands out prominent-
ly for rice culti-^mtion. Table XXXII shows four talukas \diich have a 'Very 
High' ratio of rice acreage to net sown area.l 
i.In Figs. 21 to 25 and 27 to 30, showing the distribution of Rice maize,bajri 
kodra , tur, cotton, groundnut, jowar and tdieat; the boundaries between 
the zones have not been chosen arbitrarily, as is usually the case,but 
the talukas were first arranged in descending order )fof the percentage ratio 
of the area under the crop to the net sown area.The talukas were then groujred 
into seven categories, viz.. Conspicuous, Very Hi^,High,Average,Low, Very 
Low, and Insignificant. The boundaries between them were so chosen that thesre 
contd... 
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Fig. 21 
i 'V Q .1. y tJ 
TABLg X m i 
Taluka Percent of N.S.A. 
Shahera ... 30.6 
Limldieda ... 30.4 
Godhra ... 28.6 
Halol ... 28,5 
A- The concentration of rice in Central Gujarat is mainly due to the 
occurrence of medim black and sandy soils which are peculiarly 
suited for this crop. It may be noted here that in the above four 
talukas, the irrigated area is only 1 to 3 per cent. A suitable soil 
and some facilities for irrigation have naturally made northern parts 
of Central Gujarat a chief rice producing area. The irrigation v?ater 
is supplied, from various tanks* and wells* 
B~ Rice is an important crop in the Lunawada Kalol and Jambu^odia 
talukas of the Panchmahals district. The soil of these talukas is sandy 
loam. Moreover, these taluicas form the important double-cropped part of 
the district, with rice as the principal crop of the kfaarif season. 
1. contd... 
was usually a significant break from one category to another. In the 
case of all these nine crops, all the talukas with ' Ccaispicuous' and 
'Very High' ratios were found to be above the 'Upper Quartile» value. 
1 Q A -V oi 0 
C- In the remaining parts of the area under study, particularly Sanldieda, 
Savli, Dabhoi, Padra, Tilakwada and Sinor talukas of the Baroda 
district, rice is not a very important food crop, as the prevailing 
population grows mostly cash crops like cotton, groundnut and tobacco. 
g^ ftggp of Oygtiiv^tioPi 
Broadcast rice is normally sovm in the middle of June. If it is 
transplanted, the seedling are transferred fran the nxirsery to the prepared 
fields in the last week of Jvme or the first week of July. The sowing time 
however, depends on the onset of rains. Late varieties may remain in the 
nursery for a longer time and may be planted in the fields as late as 
the first week of August. The harvest time depends essentially on the 
variety of paddy ssown. Early varieties may be harvested in October. Late 
varieties ( which are rather unccimnon here on account of the lack of 
irrigation) may remain in the fields till last week of November. 
The time of planting is almost a deciding factor in influencing 
the yield of the crop. There are optimum timings for different varieties 
and for different soils and these can only be determined by experiments 
on agriciilture farms. It has generally been noticed that if the sowing is 
done early and transplanting is carried out in June and July, the yield 
is better. Late transplanting definitely diminishes the yield. 
1 ± 
Yar^etieg of Ri<?e; 
In Central Gujarat, three varieties of rice are usually recognized 
viz., early, meditim and late. The last one is usually sown under irriga-
ticai or in areas where there is ample rainfall. 
E A R L Y : 
Sathi (No.20) .. It takes 60 days to mature 
M E D I U M : 
Zerasal (Nos. 21 & 280) .. It takes 115 days to matiire . 
Kolam (Nos. 507 & 27) .. It takes 118 days to mature. 
Kamod (No. 118) .. It takes 118 days to mature. 
L A T E : 
Pankhari (No. 205) .. It takes 130 days to mature. 
Kolam (NOS.226 &42) ..It takes ISO days to mature. 
Figures of yields in the area as follows: 
T A B L E X X ^ I I 
Strain Yield in Lbs.per acre 
(average of 1950-1961) 
Sathi 2,795 
Zerasal 3,022 
Kamod 3,041 
Pankhari 3,078 
1 p 0 
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Pegtg and Dj.ge^geg: 
A conimon pest in paddy in the area is the grasshopper (Heiroelyphus 
banian Fb) whidi feeds ca leaves and young grain-heads. It appears bet~ 
ween July and November and intensifies in conditions of 'dfou^t. The 
paddy grasshopper appeared in an epidemic form in the Baroda district 
and elsewhere in 1949-50 and 1950-61 but was effectively controlled 
by dusting the infested crop and surrounding bunds with the kerosene 
film method or D.D.T. The rice-gall fly, the rice-bug and the rice hispa 
are other common pefets whidi are prevalent in dry years particularly 
during July f August and September there is little rain. 
The Army worm ( Clrphic unimmcta d.) is another pest which was 
noted in the Panchmahalsdistrict in an epidemic form in 1957-58 and was 
controlled in the same way as the grasshopper pest. In the same year 
the rice-bug or Gundhi-bug ( Leptocorsica varicomis) appeared in an 
epidemic form in both the districts and was controlled. 
In both the districts, the problem of pests and diseases ( like 
the SLast Disease, the Foot Rot etc.) is being actively pursued by the 
Government of Agriculture. A plant Protection Scheme started by the State 
Government in 1949 is still being carried out in the area under study,. 
Under this scheme various pesticides are made available to the farmers 
at subsidized rate and demonstrations are givem. Sprayers and dusters 
are provided free of cost. Some of the chemicals like ' zinc phosjdiide* 
and 'gammaxena' have become very popular. The diseases are also ^ . y 
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controlled by evolving suitable resistant varieties and by treating 
the seeds before sowing with certain fungicides. 
F e r t i l i z e r s : 
The importance of fertilizers needs hardly to be mentioned here.The 
yield of <rops can be increased by the application of fertilizers, in 
addition to the basal dressing of organic manures. As a resultof experiments 
the fertilizers reccHmnended for paddy by the State Government arei-
(i) Ammoniton StuLphate— 100 lbs. per acre and 
(li) Superphosphate — 120 lbs. per acre. Ammonium sujjphate is applied 
by deep placement method in two equal doses, once before sowing or 
transplantation and another, a month after.An addit±aia| small dose may 
be added before flowering. Superphosphate are added in one dose before 
sowing or transplantatiax. 
The use of fertilizers require a large amount of water and hence, 
paddy growers apply fertilizers only vdiere irrigation water is available. 
Y i e l d : 
It is difficult to generalise any statement regarding the yield 
of paddy as this depends upon the cult-ural practief the seeds used, 
irrigation etc. The yield is not as h i ^ as in certain other parts of 
the country, one reason being perhaps the fact that the soils here are 
not very suitable for this crop. Very rou^ily the yield may be said to 
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to be about 1,000 lbs. per acre. Broadcast paddy may yield only 850 lbs. 
whereas the Japanese method may yield as much as 3,000 lbs. per acre. 
Traiisplantati<ai yields 1,500 lbs, A good device to increase the yield 
is to use improved seeds. In using improved varieties, the farmer 
does not have to invest extra amounts fir irrigation and fertilizers. 
A villager in the Daldioi area could obtain a yield as h i ^ as 
6,600 lbs. per acre by adopting the Japanese method; which shows 
that a careful culLtivator Mho uses Improved seeds and applies manures 
and irrigation water at the proper time, can obtain quite h i ^ yields. 
M a i z e : 
Maize belongs to the natural order Graminese and the species 
is Imown as Zea mays. Of the total All-India acreage in 1960-61 
of 10,314,000 acres tinder maize, Gujarat State had 5,49,900 acres 
under this crop i.e., 5.53 per cent. Of this. Central Gujarat had 
( in that yea?) 355,887 acres under maize i.e., 64.71 per cent of the 
State's total and 3.45 per cent of the country's total. 
D i s t r i b u t i o n : 
Maize occupies 13.32 per cent of the net sown area of Central 
Gujarat, Talukas vdiere the percentage of maize area to net sown area 
is either ' Conspicuous' or ' Very Hi^' are as shown in Table 2XXIV, 
I R 1 J- cj 
TABLE X m ? 
Taluka Percentage of net sown 
area 
Dohad 49.14 
Jhalod 42,42 
LiioMieda 41.50 
Santrampfur 33.22 
At the other extreme are talixkas where the percentage is either 
'Very Low' dr ' Insignificant', viz., 
TART.F. Tnm 
Taluka Percentage of net 
sown area 
Halol • • 4.52 
Naswadi • • 2.57 
Halol • • 1.33 
Sankheda « • 0.30 
Tilakwada • • 0,06 
Padra • • 0.04 
Wa^odia • • 0.02 
Savli • • 0.01 
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A study of the Maize Map ( Fig,22) reveals the following points3 
i) Maize is more important in the Panchmahals district, than 
in the Baroda district, 
ii) Maize is not grown in the Padra, Sinor and Itebhoi taliika 
in Baroda district. 
C ^ ; t , t i v » t 3 , o n J 
Maize is sown in Jxme and harvested in September-October. It is 
commonly grown in ' baris' or gardens where the natxxral drainage 
of the village enriches the soils. It is sown broadcast. One weeding 
,ay be done. The crop is usually consumed locally. In Psuichniahals it is 
third most important crop. The reason for this is that, among the Bhils, 
every house has its own ' bari' or garden land \Aere maize is growit during 
the rainy season. Maize not only supplies them food, but its stalks are 
also k used as fodder in November-December. 
Usually , it is not manured, since it is grown in the drainage 
area of the village-site, 
Bajrl: 
Bajri, called bajra in Rajasthan and Uttar Pradesh and Bajro in 
Kutch, ( Pennisetum tvphoic^eum) perg). is one of the most important 
millet crops of Central Gujarat.Grain is grounded into flour and prepared 
as a mash or unleavened bread. It can also be fried for producing a 
nutritious food. Plant stalks are fed to cattle or used for thatching 
pTirposes. 
^ 0 ^ 
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In 1960-61, the Gujarat State grew Ba.1ri in 35,45,800 acres 
whereas Central Qajarat had in the same yaar 85,200 acres. 
Bajri is generally grown on poorer types of soils, such as sandy 
soil. It is also extensively cultivated on the medium black, red 
and lighter coloured, upland gravelly soils of the area under study. 
C u l t i v a t i o n ; 
Bairi is gro-wn either as a pure or a mixed crop. As a pure crop, 
it is rotated with kodra. .jowar , raei or caster. As a mixed crop, it 
is grown along with tur, green gram ( mug), black gram, math, etc. 
The land is ploughed two or three times after the first fall, of 
rain, and some times in the preceding hot weather.The crop is seldomi^  
manured. The sowing of the dry crop is usually done from about the 
middle of June till the middle of July. The seed may be sown broadcast 
or in rows ( 310 millimetres apart) by three or four drills. The seed 
rate varies from 6 to 10 lbs. per acre for the pure crop and 4 to 6 
lbs, per acre for the mixed crop, the proporti<xi of the subsidiary 
crops depending on crop, the needs and iiAims of the g farmer. The crop 
mat tires in October. The plants may be cut close to the ground with sickle 
and stacked in the field to dry, or the matured eartheads may be removed 
in the first instance and carried to the threshing floor. The average 
yield of dry crop varies frooi 800—900 lbs. of grain per acre in the area 
under study. A well maniared irrigated crop may Jjield 1,500— 2,000 lbs. 
per acre. 
1 8 9 
D i g t ^ r i b u t i o 
Bajri is grown in every taluka ( except Jhalod). Two areas i.e., 
Lunawada and Sinor talukas stand out prfianinently for Bajri cultivaticxi. 
Sinor lies to the north of the River Karmada and Lunawada lies north 
west of Panchmahals and is diagonally cut by the river Mahi. The percentage 
of net sown area ffiir Shahera and Tilakwada being 10 and 7.13 respectively, 
they fall into the category ' Very High'. Whereas K^jan (0.31 per cent), 
Limkheda (©.16 per cent J and Dohad (0,12 per cent) are grouped as 
'insignificant'. 
The improved varieties of Bajri (No,207) are recommended for cultiva-
tion in the area under stxidy. 
K o a r a; 
Kodra- P&spal-gm scrobiculatum is an inferior millet. It can be 
grown on poor soils in hilly undulating lands and in stony soils, 
wherever better crops like rice or wheat cannot be grown. It, however, 
requires enou^ moisture. It is only rainfed and neither irrigation nor 
manuring is done. It occupies 3,4 per cent of the net sown area. 
Kodra, also known as Varagu. is a staple food of the poorer persons. 
In the ea'Jtern part of the Baroda district and also the Central parts of 
the Panchmahals district, kodra ( also known as kodri) is the main food 
crop of the Bhils.Kodra is husked and boiled to a broth,. Compared to 
rice, kodra has a slightly lesser calorific value and carbo-hydrate value 
but it isc has a little more Vitamin B value, as the Table XXXVI shows. 
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TABLE X X m 
Name of 
Food Stuff 
Botanical 
name 
Value per Ounce 
Protein Carbo- Calo- Cfero-
g hydrate rifit tene 
g value (vit) 
(Int. 
units) 
Vit.B , 
(I.U.)^ 
Rice 
{ raw, home 
pounded) 
Qry^ gativa 2.4 22.2 100 17 
Kodra Pagp^ffln 
scrobieulatum 
2.4 18.6 87 trace 31 
D j - ^ t r i b u t i o n : 
The distribution of kodra is interesting in that it reveals the 
immediate relationship of this crop with soils. Since this crop is 
grown only on stony infertile soils, the kodra tracts are indicative of 
low productivity of soils. 
1. Aykroyd, W.R. The Nutritive value of Indian Foods. 4th Ed.,Revised by 
V.N.Patwardhan and Ranganathan,S, Delhi, Manager of Publication, New Delhi, 
1951, pp.28 -31 
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In the following taluloas, the percentage of this crop to the net 
sown area is either ' Conspicuous' or 'Very Hi^' viz.. 
TABLE IfiM! 
Taluka Percentage of net sown 
area 
Padra ... 8.47 
Chhota Udepur ... 7.81 
Jambu^oda ... 7.22 
Devgadh, Baria ... 5.87 
A compatisan of kodra map (Fig. 24) with the Relief Map (Fig.4) reveals 
the reason for the fcalukas growing so much of the inferior millet. The 
land is rugged mostly infertile ahd broken. The field mostly bear a 
kharif crop of kodra except for occasional patches of \^eat. There 
are, of course, villages within these talukas v^ere this crop may be 
locally tmimportant. For example, in Darapura village ( Eadra) itself, 
the percentage is only 5.1. 
At the other extremes, kodra is not grown in Nada, Kukad, Nagdol-
all in the Dabhoi talukas, for reasons which are only too obvious. This 
taluka appears insignificant in the kodra map. 
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C u l t i v a t i o n ; 
Kodra is sown in June and harvested in October. It is sown in 
separate fields. Lands sown with kodra are hardly double-cropped. 
It is sown bEoadcast. The field is loosed twice with the karab before 
the crop is sown. 
The yield of this crop is about 400-500 lbs. per acre. A few 
improved varieties have now been introduced, viz., Nos. 13, 96 and 
110. 
T U R i 
TUT also sown as 'arhar' is known as Pigeon pea in Hi^ish. 
Its botanical name is Ca.ianus indicus and is the most important 
of the pulse crops. In Gujarat State, it is used almost daily to provide 
the protien requirement in food.The -green leaves and topg of plants 
are fed to animals t>r utilized as green manure. Husk of pods or seeds 
with part of the kernel constitutes valuable cattle feed. Dry stalks 
obtained after threshing are used for basket making, fuel and thatching. 
The crop can be grown on almost all types of soil, not deficient 
in lime, ranging frcsn the alluvial soils of the plains to heavy black 
cotton soils of the kanham. 
It is seldcm grown alone, hif^y mostly cultivated as a subordinate 
crop with rice, bajri , maize, cotton and other Miarif crops. 
The purd crop is sown broadcast or in rows, T^ iereas the mixed 
crop is almost always sown in lines, one row of tur being planted after 
every four to ten rows of the main drop of Jowar , bajri and cotton. 
i9o 
The pure crop is seldom weeded or hoed, but the mixed crop 
receives the interculture usrial for the principal crop. During the 
course of weeding, the plants in the rows are thinned, leaving a plant 
at every 306 mm interval in li^t soil and 610 mm interval in fertile 
soil * The plants make slow growth xmtil the major crop is harvested 
or removed. Thereafter, the plants of tur branch freely and flower 
profusely. After the harvest of the cereal crop, the intervening soil 
is ploughed up or harrowed to encourage crop growth. Flowering starts 
in October or November and continues for two or three months. Flowers 
and ripped pods are'found together on the same branch between January 
and March. 
The crop takes seven to ten months to mature, . Pods are picked 
by hand at frequent intervals. Finally, vihen mobt of the leaves have 
dried and shed, the plants are cut to the ground level, tried into 
bundles, carted to the threshing floor stacked upri^t, dried for a 
few days and vigorously shaken. The resultant material ( pods and dry 
leaves) is beaten with sticks or trampled under the feet of bullocks. 
The seed and chaff are separated by winnowing. 
D i s t r i b u t i o n : 
Tur occupied, 
on the ti^ ole 2.40 per cent of the net sown area but 
it is much more important in the Baroda district than in the Psinchmahsils, 
the percentages being 3.22 and 1,51 respectively. 
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Talukas with 'Ccaaspicaoas' and 'Very High' percentage are as 
followsJ 
TABLE XXXVIII 
Taluka Percentage of the 
net sown area 
Padra 7,95 
Tilakwada 4.40 
Baroda ... 4.02 
Naswadi 4,00 
Chhota Udepur ,, 3.65 
All the above talukas belong to the Baroda district. 
Aththe other extreme, tur is grown in the following talukas 
percentage of the crop to the net sown area is 'Very Low' and 
cant', 
TABLE XXXIX 
Taluka Percentage of net 
sown area 
Lunawada 1.58 
Limekheda ... 1.20 
Wa^odia 1.16 
Godhra .... 1.09 
Santrampur ,.. 1.06 
1 Q R 
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Except the V/aghodia taluka, the remaining four talukas belong 
to the district of Panchmahals, The average jrield of the mixed dry crop 
varies from 200 to 300 lbs. of seed per acre. The pure irrigated crop 
may yield frcae 1,500 to 1800 Uis. per acre. 
R A G It 
Ragi, Bavto or Finger Millet ( Eleusine coracana) is an important 
grain crop of this area. The grain is considered nutritious and VBry 
sustaining,It is usually converted into flour and made into cakes, porridge 
or pudding. It is entirely grown as a Idiarif crop in li^t soils, of the 
Panchmahals districts It is usually grown by transplantation. The seedlings 
are required in seed-beds in the early part of the rains. The field is 
plou^ed twice or thrise, furrows SLT© wxth & plou.^ 1 380^600 nini* 
apart 
and transplanting is done of single plant during li^t rains with castor 
or wal sown in every fifth or sixth row. One weeding and two hoeings are 
done at short intervals. The crop ripens in October when it is harvested 
and threshed like bajri- The seed rate in case of transplanting is 2 to 3 
lbs. per acre and that of castor 1 lb. and that of wal 1 lb. This crop 
yields nearly 800 lbs. of ragi grain and 1,000 lbs. of fodder, 10 lbs. 
of wal and the same amount of castor if there are good late rains. 
(Big, 26~A shows the distribution of ragi mostly in the Panchmahals 
district. Savli taluka is the only taluka in Baroda district to grow ragi. 
The psrcentage of ragi area to net sown area is shown in Table XXXX. 
r if I' 
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TART.F. yXYY 
Distrlct/Talute Percentage of Ragi area 
to net so«n area 
Shahera 
Lunavada 
Godhra 
Kalol 
Santraiapur 
Dev^dh Baria 
Dohad 
Limkheda 
Halol 
Jhalod 
Jambu^oda 
9.92 
7.25 
4.95 
2.96 
2.59 
1.76 
1.63 
0.80 
0.47 
0.43 
0.26 
Baroda; 
Savli 0.23 
In Shahera and Lunawada talukas , ragi is the fifth important crop 
( after bajri). 
Ragi is rotated with kodra , groundnut, tur in a two or three years 
rotation. It is also groijn as a short season crop before the main rice 
crop. The crop matures in three to five months. 
2 0 
J o w a r; 
Jowar ( ju§r or iawar) ( Andropogoin sordiuia), as a kfaarif crop 
covers, on the irfiole, 0.60 per cent of the net soen area- . Kharif 
jovrar is grown mostly in the I^nchmahals district, being quite unimportant 
in the Baroda district; in the latter only Chhota Udepur taluka is worth 
mentioning. 
D i s t r i b u t i o n : 
Table ZXXXI give, in the order of importance the talukas whidi culti-
vate Miarif ^owar. 
TABLE X X m 
District/Taluka Percentage of Idiarif jowar 
to net sown area 
BarodaJ 
Ghh ot audepyr ,,, 4.81 
Jabugam 0.56 
Nasiiadi 0.50 
Lonawada ... 1.57 
Shahera «.. 1.39 
Devgadh Bar;la 1.50 
Halol 0.4S 
Kalol 0.33 
Jambug^oda, ,.. 0.32 
Santrampur 0.32 
Godhra ... 0.28 
Dohad 0.14 
Limkfaeda 0.06 
Jhalod 0.03 
p 9 
Two improved varieties of jowar have been intro<toced by the Goverjmnent 
namely Kanhami smd Malwan, 
S a m 1 i; 
Samli is an inferior millet. It belongs to Baspalum scroblculattim 
genera. It is grown on very poor soils, in hilly undulating lands and 
in stony soils, \dierever water collects in ponds or lower areas. It 
occupies 0,41 per cent of the net sown area. 
Samli, which is called(Bhagar) in Marathi is grown only in the 
Panchmahals district. Fig, 26-C and Table XXXXII shows the percentage 
of Samli area to net sown area: 
TABLE X X m i 
Taluka Percentage of net sown 
area 
Jambughods. .. 2. 44 
Dohad 2. 08 
Limldieda 1. 95 
DeV§adh Baria 1. ,88 
Jhalod 1. 60 
Santrampur 0. .27 
Godhra 0, .21 
Halol 0. ,09 
Shahera 0. ,01 
240 
B ^ n t I.: 
Banti or little millet . 4 P^nicum miliare) is grown on a limited 
scale as a poor man's crop in Central Gujarat. It is a quick mat-uring, 
,hardy crop, capable of withstanding both drou^t and water logging. This 
gra^ can be stored for an indefinitely long time without being spoiled. 
Thus it has a special value as a reserve against bad years. 
Banti covers on an average, o.87 per cent of the net sown area. Fig, 
26-D. (Table XXXXIII) shows that banti is grown .c only in the I^ncbmahals 
district and the adjoining four talukas of the Baroda district. The percentage 
of net so\m area of banti is as follows J 
TABLE m i l l 
District/Taluka Percentage of net sown area 
fanchmahalg: 
Kalol 
Shahera 
Godhra 
Devgadh Baria 
Lunawada 
Santraiapur 
^alol 
{Kxalod 
Dohad 
Jambu^oda 
Limkheda 
Barodai 
Savli 
Kaswadi 
Chhota udepttT 
Jabugam 
Wa^odia 
6.02 
4.60 
2.74 
1.84 
1.48 
1.23 
0.59 0.26 
0.15 0.11 
0.07 
0.97 
0.44 
0.41 
0.13 
0.04 
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The crop ripens in August vAien it is harvested and threshed. The 
y-ield is 600 to 800 lbs. per acre. 
11- Non-Food Crops; 
Cotton: 
Cotton consists of the tufts of wooly fibre that envelope the 
seeds of a shrubby plant, 53 Its importance date&back to ancient times, 
and it was de eel oped vary early in India, 
The genns Gossypitm to vrtiich cotton belongs has a variety of 
species from lAich cotton in derived in different parts of the Worlds 
but the most widely grown species today are G.herbacetm which is known 
as the iSmerican cotton in markets. 
Of the all-India acreage ( in 1960-61) ofl9,82,500 acres, Gujarat 
State had 4,454,500 acres of 22.46 per cent of the country's total. Of 
this State total, the Central Gujarat, (i.e., Baroda and Pancbmahals 
districts), had in that year,645,032 acres under cotton , i.e, about 
14,44 per cent of the State's total and 3.24 per cent of the country's 
total. It is clear, that, it is an excellent cash crop, dependent upm 
the sale of the produce with either local manufacturers or foreign buyers. 
D i s t r i b u t i o n ? 
Cotton vriiich occupied on the whole 26.03 per cent of the net 
sown area, is ^own throu^out the two districts, but it is more important 
in the Baroda district (44,41)per cent) than in the Panchmahals district 
(5.60 per cent). The concentration of cotton in Baroda district is mainly 
''05 
attributed to the occorrance of deep and medim black soils whicb are 
peculiarly situated for this crop. The talukas like Sankheda, Karjan, 
Baroda and Dabhoi are capable of irrigating this crop. The following 
table shows the irrigated cotton area to total cotton area in the teilukas 
of the Baroda and Panchmahals districts. 
TABLE X X m V 
Gottan Acreage 
(Average of 1957-58 to 1961-62) 
DistrictAaluka Net sovn 
area 
Irrigated area Unirrigated area 
BARODA 586.796.9 6.926.8 579.871.1 
Baroda 45,546.6 1,472.0 4S,074.6 
Savli 64,445.2 50,4 64,394.8 
P&dra 41,702.4 41,702.4 
Karjan 86,578.0 1,170.8 85,408,2 
Dabhoi 75,171.0 1,387.2 73,783.8 
Wa^odia 54,814.2 10.8 54,803.4 
Kaswadi 37,026.4 .— 37,026,4 
Tilakwada 24,413.7 24,413.7 
Sinor 37,075.6 283.8 36,791,8 
Chhota Udepur 24,605.0 29.8 24,575,2 
Jabu^ua 31,675.6 280,0 31,395,6 
Sankheda 63,742.0 2,242.0 61,501,0 
PANCHMAHALS 66.672.0 49,0 66.623,0 
Godhra 13,878.2 26,4 13,851.8 
Kalol 6,373.2 3,0 6,734.2 
Halol 18,068.4 18,068.4 
Jarabu^oda 2,366.0 2,366.0 
Shahera 3,235.2 3,235.2 
Lunawada 12,541.2 19.6 12,521.6 
Santramfnir 3,235.2 — - - 3,235.2 
Jhalod 57.6 57.6 
Dohad 237.8 — . 237.8 
Limkheda 166.2 166.2 
Devgadh Baria 6,149.0 — 6,149.0 
A 
Talukas with ' Conspicuous' and 'Very Hi^' percentages are as 
follows: (Fig. 27) 
TABLE XXXW. 
Taluka Percentage of net sown 
area 
Karjan 67. 82 
Sinor 60, ,93 
Dabhoi 58. 54 
Wa^odia 55. 15 
Tilakwada 52. 11 
At the other extreme are talukaa ^Aere the percentages is either 
'Very Low' or 'Insignificant', viz., 
TABLE XXXXVI 
Taluka Percentage of net sown 
area 
Kalol 9.79 
Luna wa da 8.98 
Godhra 8,89 
Sahhera 4.38 
Devgadh Barfa 4.26 
Santrampur 1.82 
Dohad 0.20 
LimMieda 0.15 
Jhalod 0.05 
f} r 
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C u l t i v a t i o n : 
Cotton is grown in sTimmer as a monsoon-dependent kharif crop. 
It is grown in the black cotton and the medium black soil. It requires 
a well drained soil as it cannot stand water-logging. It is grown 
mainly as an irrigated crop in the alluvial soils of the Sankheda taluka 
and as a dry crop in deep black cotton soil of the Padra, Naswadi and 
Tilakxmda talukas of the Baroda district. It requires sufficient rainfall 
during the early stages of growth, but requires a ccsnparatively dry 
weather during the flowering and fruiting stage. Rainfall during the 
boll-opening and harvesting period is definitely harmful. It can tolerate 
to 460C 
temperatures as high as but does not do well if the temperature falls 
below 21°C. It easily succumbs to frost. 
Cotton is sown in the month of June and July and is harvested in 
February -March. Cotton grown under irrigation is usually sown earlier. 
Cotton is usually sown broadcast, but te more and more farmers are taking 
to row-sowing. When sown in rows', the seeds are either poured through 
a metal tube attached to a plou^ which is frequently the case in Baroda 
district, or thr<3u^ multi-row seed drills. In seme places, the seed is 
hand-dibbled either in flat beds or on ridges. 
Spacing varies mainly with variety, availability of water and the 
fertility status of the soil. It varies from 305 mm to 1.5 metres between 
rows and from 150 to 450 mm. in the row. Those varieties that brandi 
profusely or are grown under irrigation are usually spaced more wide. In 
the case of rained crops, it is sown wider in /(areas which have hi^ei? 
rainfall or more retentive soils. In soils lAiich have a low fertility 
status , the spacing is more close in the case of P&ndimahals district. 
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In Central Gujarat the KLack cotton soil is usiially not plou^ed, 
but it borrowed three or four times. Housing is done once in three 
to six years to remove deep-rooted weeds. Whereever the preparatory 
village is per-functory the land is intercultured pretty often. In 
irrigated and row-sown crops, inter cult uring is done fairly regularly 
with either a blade harrow or a three-tined hoe or desi plough.In 
crops that are sown broadcast, one or two hand k hoeings are given to 
remove weeds. 
Though the coumon practice is not to manure cotton, a hi^er yield 
will be obtained when properly manvired,Any leguminous crop, either as 
a green manure or as a crop in rotation preceeding cottcm, increases 
cotton yields. In seme places where cottoi is grown, as a dry crop, 
farmyard manure at about 5,000 lbs.per acre is scaaetimes applied. A 
balanced fertilizers mixture supplying 40-80 lbs. N, 20-40 Ibs.Pg O3 
and 40-80 lbs. Kg 0 per acre is used at the time of sowing and the 
other half, six to eight weeks thereafter. If the crop has been green 
manured halfi the quantity of nitrogen is reduced.For rainfed cotton, 
half the dose is given. 
Cotton is predcaninantly a rainfed crop, only 11.57 per cent 
of the total area under cotton is irrigated, where the raiifall is 
sufficient cotton has to be irrigated specially the long staple 
imoHrSxjan varieties whidi have a longer growing season. Vfeitering is 
necessary at the time of flowering and fruiting. Inadequate water at 
this stage leads to heavy shedding of buds and bolls. Irrigaticax is 
stopped \riien flowering ceased provided enou^ soil moisture is avail-
able for the bolls to mature. 
2 i e 
Cotton is almost fjrown in rotation with other crops. In Central 
Grujarat cotton-jowar, cotton bajri, cotton-gram and cotton-seasosam 
are the usual rotations. Another practice in this area is to cultivate 
cotton as a mixed crop. Cotton is inter-cropped wihh pulses- or castor. 
The yeild of lint for irrigated cotton is 200-300 lbs. per acre. For 
rainfed cotton, it is 100-110 lbs. per acre. 
Seed-cotton or kapasia is sold by farmers either to village merchants 
or to agents of ginning factories or mills,After it is ginned, the lint is 
pae|:ed either in loose or compressed bales. Loose bales called bora or dokra 
contain 200-300 lbs. of lint and are suitable for local transport, vdiich 
compressed bales, triaich weigh 392 lbs. each and have a density of 40 lbs.eft, 
are more suitable for transport over long distances, for storing in godtJwns 
or for export. 
Two improved varieties Vijay and Digvijay have now been introduced, 
in Central Gujarat, 
G r o u n d n u t j 
Groundnut ( Arachis hvpogaea Linn) is one of the diief sources of 
vegetables oil and an excellent cash crop.The crop is also of great value 
as a rotation crop. Being a legume with root nodiU.es , it can synthesize . 
Of the total all-India acreage in 1960-61 of 14,481,000 &cres under 
groxmdnut, Gujarat State had 4,896,600 acres, i.e., 33.08 per cent of the 
country's total. Of this, the districts of Bairoda and Panchmahals together 
had ( in that year) 267,350 acres, tinder groundnut, i.e., i 5.46^ of the 
ffli 'f 
the State's total and 1,86^ of the country's total. It is clear ftiat 
groundnut is an important crop of the area -under investigaticai. 
D i s t r i b u t i o n ? (FC3.28) 
Groundnut is grown practically in every taluka in the districts, 
but one area i.e., Kalol lying to the east of Savli taluka stands 
out prominently. There are four talukas vdiich have a ' Very High' 
rotation of groundnut acreage to net sown area. 
TABLE X3PPCVII 
Taluka Percentage of 
net sown area 
Halol 21.36 
Devgadh Baria ,,. 17,43 
Jhalod 16,91 
Lunavrada 16,83 
Godhra 16,68 
1 ^ 
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At the other ejctreme are talufcas vdiere the percentage is either 
'Very Low' or ' Insignificant', viz: 
TABLE [11 
Taltika Percentage of net 
soon area 
Naswadi .. 6.79 
Sanldieda 6,68 
Dabhoi 3.52 
Sinor .. 1.90 
Baroda ,. 1.83 
Tilakwada 1.78 
Padra 1.28 
Karjan .. 0.83 
Groundnut is cultivated in the areas haying rainfall between SOSimn 
and 889 lom per annum. This plant cannot stand frost, long and maryg severe 
drought or water stagnation. The crop thrives best on sandy loam, loam 
and well drained medivim black soil. Heavy and stiff clay are unsuitable 
for this crop. 
Groundnut is rotated vdth vriieat, jowar, bajri , gram , cotton and 
in some areas with garden crops like potatos, onions, diillies, ^u^lic, 
ginger and turmeric .A three~eourse rotaticai of jowar, groundnut, cotton 
is very popular in Central Gujarat. The yield of cotton, ragi and other 
(J JL 
cereals grown after groundnut is 25 to 50 per cent hi^er than that 
obtained without including groundnut in the rotation. Usually grovna 
alone, it is sometimes cultivated as an inter-crop with caster, and 
tur, 
Gro^dnut is raised mostly as a rainfed kharif crop, being sown 
in the month of Jnne-July and hanrested in October-November and 
it usually requires a uniformally fine but loose and friable seed-bed. 
Deep ploughing, S O C H I after the harvesting of the preceeding rotation 
crop, followed by harrowings in summer and inmediately after the first 
showers of the South-west monsoon, produces the required seed-bed. 
Ordinarily no manure is givenj good cultivation alone produces a 
fairly good crop cxi average land. However, in scBie portions Kalol 
taluka, the crop has been found to give a good response by man\jring 
with each of K ajid P2 Og per acre. In Halol and Devgadh Baria talukas 
1 to 5 tons of fanayard manure per acre and a small quantity of wood 
ash are commoniy applied to the crop. 
Seed in the fonn of nuts with shell are stored in a metallic container 
well-protected frraii moisture and vermin . Pots are shelled immediately 
before sowing and only well formed kernels are planted. Seeds are dibbled 
by hand at 15.24 to 22 cms. intervals in 7.6 to 10.2 cms. deep furrows 
behind wooden plou^s, or sown with one to five-coultered drills in 
rows 22cms to 30 eras apart and covered with a li^t harrow. The seed 
rate varies from 75 lbs per acre of kernels per acre for spreading 
varieties to 100 lbs per acre for the bunch type. 
9 1 r; 
'f^ e crop generally receives a loand weeding and one or two 
btillock boeings, the first about three weeks after sowing, and the 
second and third about a foirtni^t and a month later. No interculture 
is done after the *pegs' have cojamenced going underground. 
The crop is harvested when the lower leaves turn yellow, and start 
withering and shedding. The development of proper^ colour in the kernel 
and dark tint inside the shell are also signs of Biaturity. In tracts 
infested with pigs, night iratching of the crop at sowing and maturing 
stages is often necessary. The bounch variety is harvested by pulling 
out the plants while the spreading variety is harvested after lessening 
the soil by diggijig, ploughing or light irrigation. The pods are 
stripped from the vines immediately after harvest or after the plants 
have dried for few days. The pods are dried in the sun before storage 
of decortication. Damp nuts if stored will ferment, and the ^oil 
expressed fro^ them will be rancid. Groundnuts are stored usually as 
unshelled nuts. 
Under rainfed conditions, the average yield of 'spreading' 
varieties is 1,200-1,400 lbs, of unshelled pods per acre, and that of 
'bunchtypes, 800 to 1,000 Ibs.The crop grown by irrigation produce 
3,000 lbs. or more pods per acre. The pods yield 70 to 75 per cent of 
kernels by weight. 
The yield of haulms is usually two to three times that of pods. 
I q JSS JL J 
The varieties in cultivation fall into two main groups, namely, 
the ' bunch or erect' and the ' runner or spreading'. In the former, 
the plants grow erect, produce pods in cluster at the base of the plant, I 
s 
and have oblong, plump, non-dorment seeds of a li^t rose or red 
colour. In the spreading varieties, the branches trai}. on the surface 
\ 
of the soil, produce'pods all along them and have oblong, dormant seeds 
of brownish colour, ^ The spreading types usually gives heavier yield and 
mature later than the bunch varieties. 
\ 
The improved varieties recommended for cultivation in the area 
are AK-lO^ and AK~12-4ta24 having a shelling percentage of 70-71 and oil 
content of 49 per cent . It is suitable for li^t to medium soils of 
Panchmahals and'Baroda districts. 
Decorticated groundnut provides oil which is extensively used for 
cooking purposes and also for the manufacture of hydrogenated Vanaspati, 
soap and toilet eaten raw, roasted or sweetened. They are rich in 
protiens and vitamins A,B and some miters of the B2 group. Their calorific 
value is 349 calories per 100 gm. 
The residual oil-cake contains 7 to 8 per cent N., 1,5 per cent ^s 
and 1.2 % , K2 0, and is used both as a fertilizer and a cattle 
food. The haulms ( ELants talk^ ^ ' ' are fed ( green , dried or silaged) 
to livestock. Groundnut shell is used as fuel for the manufacture of 
coarse boards, cork substitutes , etc. 
1 n 
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R A B I C R O P S 
I- FOOD CROPS: 
1. JoTjar: 
Jox^ ar ( Jtiar or jawar) (Andropogon sorghum) is one of the most widely 
grown dryland foodgrains in India, It is one of the most important foodcrops 
in the low-rainfall areas of Gujarat State. Jowar is chiefly associated with 
black cotton soils and is the main food crop in these soils. 
Jowar is both a rabi and a kharif crop. But in Central Gujarat , it is 
mainly a rabi crop and covers, on the whole, 7,23 per cent of the net sown 
area. (As kharif crop it covers 0.60 per cent of the net sown area). The 
dates prescribed for this crop during the 1960-61 Rabi Drive were as 
follows: 
15th October .... Sowing 
50th November .... Weeding 
15th December ,.... Weeding; Fertilizer to be applied 
March .... Harvest. 
« 
The distribution map (Fig.29) shows that Jambughoda taluka stands 
out prominently as a jowar growing area amongst all the talukas of the 
Panchmahals district. VJhereas tn the Baroda district, the talukas as shown 
in Table IXL are woth noting. 
1 >1 
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TABLE IXL 
9 1 
Taluka Percentage of the 
net sovm area 
Tilakwada 15.11 
Uiaghodia 14.02 
Dabboi 13.84 
Sankheda 13.76 
Naswadi 13.27 
IfeLrJJan 12.76 
Ch the other j^and, , in the following talukas 
jowar area to gross cropped area is less than 1 ; 
TABLE L 
Taluica Percentage af iraji: 
to gross cropped 
area 
Lunavada 0,47 
Limkheda 0.18 
Sant rampur 0.03 
Jhalod 0.03 
q f> A 
tu V 
Babi Jowar is not grown in Dohar taluka of the Panchmahals district. 
Two improved varieties of jowar have been introduced by the Government, 
viz., (i) Saoner, a yellow variety which yields more than the local 
variety and (ii) Ram kel , a fodder variety. Jowar is not only a food 
crop for the hiunan beings but is also an important source of fodder 
supply for cattle, 
G R A Mi 
Gram, ^ Ghana' or Gicer arletimian belongs to the natural order 
Leguminosese and the Sub-order papilionaceae. It can be grown on a 
variety of soils but clayey soils are most suitable for this crop. In 
Central Gujarat, the most common soil c»i which it is grown is clayey 
medium black ( available in lower basins of the Khan. I^li and Sukhi 
rivers in the north and northeast of the Panchmahals districts) on 
which no opportunity to grow it is ne^ected, 
D i s t r i b v i t j . o n i 
Gram occupied , on the K tdiole, 5,24 per cent of the net sown area 
but it is much more important in the Panchmahals district than in the 
Baroda district , the percentage being 10,86 and 0,69 respectively. 
(Fig, Sl-A), 
Talukas with 'Very Hi^' percentages are given in Table LI, 
TABLE.LI 
fj S) 
Taluka Percentage of the net 
sown area 
Dohad 
Jhalod 
Limkheda 
24.00 
20.81 
13.80 
It is obvious that these taliokas are all part of the Pandimahals 
district which lie north and east of the district. 
Gram is quite unimportant for the talukas shown in the following 
Table. 
TABLE LII 
Taluka Percentage of the net 
sown area 
Dabhoi * • 0.32 
Padra • • 0.24 
Savli • • 0.50 
Baroda • • 0.36 
Saakheda 0.20 
3 in or • • 0.13 
Karjan • • 0.09 
Tilakwada • • 0.08 
0 ff> 9 ^ 
C n l t l v a t l o n : 
The growing season of gram almost coincides with that of vdieat. 
It is sown in October-No-romber and harvested in March-April. When 
sown alone, gram is usually sown broadcast. With xiieat, however, gram 
is sown through the ' narl* attached to the ordinary plou^. Gram is 
rotated with .iocar. ba.iri ,vdieatj when taken as a second crop in the 
same year, if follows the early crop of fodder jowar, maize or rice. 
Under rainfed conditions, gram gives an average yield of 600 pounds 
per acre. Two indigenous varieties are recognized, viz., 'Red Gram' 
(Lai Ghana) and 'Yellow Gram' (Pila Ghana). Several improved variettes 
have now been introduced. Some of these are Adt. 5, EB E8 and D8. The 
EB 352, is popular, since it is resistant to certain diseases to which 
the crop is susceptible. 
The gram crop in this area is affected by certain pests, the most 
common of which is the Gram caterpidlar (Hellothis annigera Hb.), for 
which DDT is used.. 
W H E A T : 
Wheat belongs to the order Gramimeae and the genus triticum. Within 
this genus, several species are distinguished on the basis of the number cf 
fertile flowers ijti eadi spikelet. Most of the world's wheat belongs to 
the species Triticum sativum. A sub-species of this, viz.. T.sativum 
vulgare which is coamionly grown in India, particularly in Gujarat State. 
ff) o O 
Wheat is grown tmder a great variety of climatic conditions 
but is primarily found in areas vdth moderate temperatures and 
tinder sub-humid and even semiarid conditions. In India, however, 
the crop is grown Tinder conditions of h i ^ temperature. The f growing 
season for \dieat in our country is dry so that comparatively high 
temperature can be endured by this crop. 
The crop is grown under a wide range of soil conditions. The best 
wheat soils are ferile, haling good water-holding capacity and fair 
to good drainage. Extremely sandy soils strongly saline and alakaline 
soils are unsuitable for wheat cultivation. 
D i s t r i b u t i o n : 
Vflieat triiich occupies on the whole a little more than one third 
of the net sown area, is grown throughout the two districts but as 
in the ca^e of rice, there are areas i«diere it is a dominant crop, 
Talukas where the percentage of vdieat area to net sown area is 
either ' Conspicuous^ or 'Very Hi^' are as follows J 
TABLE LIII 
Taluka Percentage of the net 
sovm area 
Jhalod ... 9.90 
Dohad ... 7.16 
Santrampur ... 5.70 
Lunawada ... 3.66 
•r> (.J 'i 
At the other ejcbreme are talukas where the percentage is either 
'Very Low' or 'Insignificant"f, viz, s 
TABLE LIV 
Taluka Percentage of the net 
sown area 
Sinor .. 0.97 
Sankheda .. 0,56 
Jabugam 0.52 
Jambughoda .. 0.52 
Tilakwada 0.15 
Naswadi 0.09 
Chhota Udepur 0.07 
A study of the Wheat Map (Big.30) reveals the following points: 
(i) Wheat is generally more important in the Panchmahals District than 
in the Baroda district ( so also is the case with rice in these 
districts). 
(ii) In the Panchmahals district, wheat is grown: 
(a) In Dohad and Jhalod talukas of Northeast Panchmahals, washed 
by the river Mas and its tributaries, rabl cultivaticai is 
more important ( as has already been explained in the previous 
chapter),wheat is the most important rabi crop in this fertile 
•Sandy Soils'. 
o ~ 
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(b) In the northen parts of this district, vAiere extensive double-
cropping is practised, rice is the principal kfaarif crop in 
the medi-um black clay and sandy soils. In winter, \^eat is 
grown in many fields, especially ;Aere irrigation is available, 
hs^ The yield of lAeat is, however, lower in this category than in (a) 
(c) In the extreme southwest where the land is either broken up 
into siaall ravines or where the soils are too sandy, and in the 
esctrmie southeast where medium black clay and granitic soils 
occur, T^eat is relatively unimportant. 
(iii) In the district of Baroda , it is grown in the fertile tracts 
of Dabhoi, Waghodia and Savli. If irrigation is possible the 
percentage in these areas can be applicable increased. The lands 
in other parts of the district are mostly Idxarif lands %nd the impor-
stqnce of wheat decreases considerably. 
Unlike rice, there is very little irrigation for wheat cultivation. 
There is no irrigation in the Barocte district, and only about 1,4 per 
cent of the wb.eat area is irrigated in the case of the Panchmahals 
district. 
C u l t i v a t i o n ; 
Wheat is a rabi crop and is sovm just after the monsoon has 
receeded in the month of 'Kartik' i.e., October-November. The sowing time 
is almost governed by temperatvire. ^  The crop is harvested in 'Chait' 
1, Experiments conducted 4t the Dohad Farm seem to favour the sowing of 
wheat in the second fortni^t of November and not earlier. 
6\ ^ n 
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i.e., March-April.The sowing nearly coincides with 'Dlwali' festival 
i.e., the end of October and the beginning of November, vrtiile the 'Holi' 
festival ( i.e., the second or third week of March) inaugurates the 
harvest of \dieat. The operations of vtieat cultivation are, to a large 
extent , influenced by seasonal weather conditions. Late rains in 
September i^ r may induce the farmer to grow more idieat, as he can be 
certain of enou^ residual moisture in the soil. If September is too dry, 
the wheat area may be considerably reduced. At the other i'end of the 
growing season, continuous cloudy weather and rains may induse the rust 
disease which causes considerable damage to the standing crop. 
Wheat is sown by means of the 'iiari , described in the last Chapter, 
It is usually sown mixed with gram... 
Varieties of Wheat: 
Altogether some 18 species of iiriieat are known and are grouped into 
three , viz., Einkorn group, Qnmer group and Bread or 'vulgare' group. 
The most commonly grown species is Triticum sativum Lam of which some 
five sub-species are grown in the wheat tracts of Gujarat State, Of these, 
the T,Sativum vulgare Vill. also known as 'Common Wheat' is the principal 
variety grown in the area under consideration. This variety has..both bearded 
and beardless types, both of which are grown here. A variety vrtiich is 
particularly ccsnmon is the Mundi Pissi v^ich is a beardless type with a 
smooth white chaff and a soft white or ydllow grain. 
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A second coimnon variety is the one known simply as 'Pissi'vAxicA 
is a bearded type, with ears of good length and awns about the same 
length as the ears. The chaff is bri^t shinning whits, and the straw 
pale coloured, thick and hollow . The grain is of mediiim size, \diite 
and very soft and starchy.^ 
A variety of wiieat peculiar to the Eanchmahals district is the 
'Sttkerhai'Pissi' ^ose grain is slightly larger, softer and whiter 
than that of the ordinary '^Mssi'. Gerain local varieties of the Baroda 
district-are ( awned)- I^ al Pissi. and Pahadi. Lai Pissi varieties 
are usually not grown because of the damage caused by wild pigs,Several 
other local varieties are also grown, like Sharbati. Saphed. Pissi. 
Kathia. Jalalia etc. 
Improved Varietiesa 
Improvement of vdieat varieties was started since the Indian wheat 
was not upto the standard of requirements particularly in regard to 
milling and baking qmlities. Further, in Gujarat State, scientists were 
all the time seardiing for a proper rust-reeistants vAieat, as mxst has 
been one of the worst enemies of this crop. The State Government have 
1, ibid., p. 18, 
^ q 
now successftilly evolved a variety of \dieat known as No«65 \diich resists 
rust, and the peasants have extensively adopted this variety. Due, to 
a shortage of seeds, all the cultivators do not get this variety. This 
variety has a white, thick beard and a bri^t , big ^ain. It has been 
recommended for all the wheat-lowing tracts of the State and has yielded 
and is, therefore, sown as a second crop. It can be grown with or without 
irrigation but it respounds to irrigation. Other improved varieties 
recoauaended are No,277, No,25, No.l2, No.8, Ko.ll and No,19, Of these 
No, 277 matures late euid is vdxite-bearded and is smaller than No.65j it is 
well suited to Dohad areas. Mo, 25 is an early maturing vaciety and is 
good on lighter soils, while Nol2 matures late, Nos,8, 11 and 19 are 
medium No,8 and 19 are said to be particularly good for ¥aghodia and Daldioi 
areas. A, 088, A,090 and A,115 are other improved varieties. 
Pests and Diseases; 
The common pests are the stemborer and white ants. The stem borer 
(Sesamia inferens Wlk.) is a caterpillar and bores into the stem. It 
appears between November and February, It is controlled by spraying 
with B,H,C. or D.D,T, in the early stages. White ants or termites 
(Microtermes sp, ) feed on the roots and stems of the plant and By may 
be destroyed by deep plou^ing of the infested fields, or by emulsion of 
crude oil in irrigation water or by fumigaticai with calcium cyanide. The 
jassid is another pest and sucks the sap frcaa the leaves, D,D.T, is the 
recommended and successful control ^ ^ m^sure. 
rso 
Among the diseases, the rust disease is the most destructive. 
The Tpdieat plant attacked by this disease develops spots in different 
parts like the stem, leaves and ears. These spots are caused by a 
fungus which grows within the tissues of the crop. The plant thus 
attacked by the fungus beccanes weak and cannot function normally. 
The grains produced by such plants are often shrivelled, thus leading 
to a reduction in yield and in the quality of the grains. Althou^ 
control measures such as sulphur dusting is possible, such cultural 
practices are not very easy or practiaable for the average farmer and 
the simplest method is to provide him with rust-resistant varieties. 
Since the rust is caused by excess of moisture, vAieat growers 
have often been reluctant to develop local irrigation resources in 
the moisture-retaining black soils, for fear of rust damage, 
Foob-rot is another disease, for which pre-sowing treatment 
of seeds with mercurial caapounds ( Agrosan GN) has been recosamended 
In addition to the harm done by pests and diseases rats, monkeys and 
and wild bears cause considerable damage to the standing crops, 
Althou^ fertilizers eire not cc«nmonly used, wheat responds well 
to the use of fertilizers in the Santrampur and Godhra talukas. Ammonium 
sulphate and superhosphates are the fertilizers used. The amount to be 
used depend on the type of cultivation, being greater on embanked 
lands than in open fields, and still greater on irrigated landsJIarea 
ammonium sulphate-nitrate are also recommended. 
The increase in yield due to the use of fertilizers has already 
been well-established. If the yield per acre without fertilizers 
is about 540 pounds, the application of one maund ( i,e,, 80 pSids) 
of ammonium sulphate gives an yield of 680 pounds vftiile 120 pounds 
of Hiciphos would give a yield of about 850 pounds per aace. 
In the irrigated tracts of Baroda, Jhalod and Godhra talukas 
an equally good response has been noticed. 
Black Grqmi 
Black gram or 'Prad' ( Phaseolus mungo) is one of the pulse crops 
grown of Central Gujarat, It is grown as a dry and irrigated crop, and 
the whole 1,04 per cent of the net sown area. 
The Table L7 gives the percentage of black gram area to net 
sown areas 
TABLE LV 
District/Taluka Percentage of net sown area 
B^ro^g Dlgtricti 
Chhota Udepur ,.. 5,17 
Jabugam ... 0.73 
Naswadi ,,, 0.40 
contd,.. 
Contd... 
District/Taluka 
fj f) C) 
AJ fLi 
Pe-rcentaee of bet sown area 
Baroda Districtj 
Sin or • • 0.27 
Savli • « 0.11 
Sanldieda • • 0.09 
Tilakwada • • 0.05 
Dabhoi • • 0.02 
Wa^odia # • 0.01 
Panchmahals District: 
Devgadh Baria • • 4.54 
LimWieda • • 4.10 
Dohad • • 2.18 
Godhra • • 1.05 
Jambu^oda • • 0.95 
Jhalod • • 0.55 
Shbhera • • 0.46 
Halol • • 0.36 
Lunawada « • 0.15 
Kalol • • 0.08 
Santrampur 0.01 
Two improved, varieties have now been introduced, viz., k numbers 
55 and 67. 
S) O SI 
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M a t h 
Math or Koth bean" (Phaseolus aconltifoliug) is the most drought 
resistent of the rabi and Idiarif pulses and is largely grown as a 
dry crop either alone or as a subsidiary to either millets or cotton. 
It is also grown mixed with irrigated fodder jowar and bajri. 
The seed is sown during the Monsoon rains in June eind Jtily, The 
seed is sown broadcast at the rate of 12.15 lbs. per acre \Aien grown 
alone and 2/l0 lb. \ihen with mixed other crop. No, weeding or intercul-
ture^/ is given. The crop is ready for harvest by October-November. 
The ripe plants are cut with a sickle, dried for a week or so, threshed 
KK and winnowed as usual. The average yield is about 200-500 lbs, of 
grain per acre. 
Math covers on an average 0.78 per cent of net sown area (Fig,31-D) 
The following table shows the percentage of the math area to net sown 
area : 
TABLE LVI 
District/ Taluka Percentage of Math area to 
net sown area 
Baroda District; 
Jabu gam 
Ghhota Udepur 
Padra 
Sankheda 
3.15 
3.00 
1,88 
lo39 
contd. 
cont d,,. 
(J U 'J 
District/Taluka Percentage of Math area to 
net sovin area 
Barod^ Diptrict 
Sinor 0.80 
Tilakwada 0,80 
Baroda 0.48 
Dabhoi 0»3S 
Waghodia 0.23 
Naswadi 0.23 
Earjan 0.22 
Savli 0.22 
Digtpict? 
Jambu^oda 3.00 
Limldieda 0.90 
Devgadh Baria 0.79 
Halol 0.88 
Godhra 0.23 
Kalol 0.20 
Santrampur 0.16 
Ltmawada 0.13 
Dohad 0.09 
Shehra 0.08 
Prom the above table it i s clear that Baroda district ife a better 
area for this crop thaxi Panchmahals district. No improved varieities have 
so far been produced. 
0 u U 
II- NON-FOOD CROPS I 
T o b a c c o : 
Tobacco is obtained frcan the leaves of the plants of Nicotiana tabacum. 
Of the total aiLL-India acreage of 896,000 acres xinder tobacco in 
1960^62, Gujarat State had 228,900 acres under this crop- i.e., 25,60 
per cent of the country's total. Of this the districts of Baroda and 
Panchmahals together (Central (kijarat) had(in that year) 51,018 acres 
under tobacco, i.e., 22.29 per cent of the State's total and 5.70 per cent 
of the country's total. It is cle^ that tobacco is an importsnt cash crop 
of the area under study. In fact, within Gujarat State Barod^ district 
is second only to Kaira district for tobacco cultivation. 
The plant thrives in soils which are well-drained and li^t. In well-
drained soils plants have thin lighted-coloured leaves, used mainly in 
cigarettes. The plants in heavy soils darker leaves and stronger aroma. 
In the case of good tobacco, the soil is regarded as a medium throu^ which 
fertilizers are led to the plants. Thus , a porous, sandy soil,is desirable. 
Tobacco can b«j grovm in even and uneven landj and only steep slopes 
are unsuitable for its cultivation. It is a very exhausting plant and 
fertilizers have to be constantly used. It is also easily affected by pests 
and diseases; and the use of insecticides and disinfectants is very ccxnmon 
in tobacco culture. 
Very little tobacco is grovm on plantations; most of it comes from 
small fields. Planting is first done in nursery beds; and transplanting 
by hand is done after six to ten weeks. The plants are placed singly in 
ff} 9 
rows 2 to 3 feet apart, and the ground around them is carefully oixltivated. 
Fertilizers are constantly added to the soil. The leaves are ready for 
harvest from 3^/2 to months after planting. Harvesting is done either 
by cutting the entire stalk or by cutting the leaves singly as they mature. 
D A g t r i b u t i o n . i {Fig,31-Bj 
Tobacco occupies on the v&ole, 1.74 per cent of the net sown area 
but it is much more important in the Baroda District than in the Panchmahals 
district, the percentages being 3,12 and 0.23 respectively. The following 
Table shows the percentage of tobacco area to net sown areas 
TABLE LVII 
Baroda 
Distiic 
0 Panchmahals 
0 District 
Taluka Percentage of Net Taluica 
sown area i! 
Percentage of Net 
soen area 
Baroda 13.72 Godhra 1.11 
Savli 10.26 Shahera 0.32 
Padra 6.90 Kalol 0.24 
Waghodia 0.14 Jambugjioda 0.12 
Jabugam o.oe^  Santrampur 0.11 
Sinor 0.08 Halol o.u 
Dabhoi 0.07 Limkheda 0.07 
Karjan 0.07 Dohad 0.06 
Tilakvraida 0.09 Jhalod 0.06 
SanMieda 0.02 Devgadh Baria 0.04 
Naswadi 0.01 Lunawada 0.01 
In the Baroda district, tobacco is the second important crop vdiereas 
in the Savli and Padra talukas tobacco is the third important crop of 
the district. 
Tobacco is sown in the month of August-September and harvested in 
February-March. The land is heavily manured annually at the rate of 
20 to 25 cart-loads or more, and is put under tobacco year after year 
without rotation. 
After the harvest is kks taken, a process knows as curing is carried 
out to obtain the desired qualities. Curing may be done in open air, 
in pits or in barms. Open-air curing involves drying of tobacco alterna-
tively in sun and shade. The leaves thus curded become very brittle 
and are used in bidis or for chewing. Curing in pits involves the 
di.^ingof pits in the ground, and the leaves are kept in these pits ia* 
for 2 to 3 weeksf Pit-curing gives dark coloured tobacco, whidi is used 
for chewing and the manufacture of sniiff. Curing is also dcaie by placing 
the leaves in tii^tly closed barns and igniting fires in them or by 
passing hot air blasts. In the former method, the smell of buming wood is 
imparted to the tobacco. In the latter process, the flavour and aroma of 
leaves is preserved; and this tobacco is mainly used in cigars and cigarettes 
and bidis . The dry tobacco crop ^ves a yield varying from 400 to 600 lbs, 
while yield of irrigated one ranges from 800 to 900 lbs, (including stem) 
r\ t< 
It will be of interest to bring out the proportion of kfaarif and rabi 
area obtained in the different parts of Central Gujarat, The total gross 
area tinder crops for the distrififes is 2,801 , 731,4 acres (average of 
1957-58 to 1961-62J of vdxich, the Idiarif cropped area is 1,893, 0.68.4 
acres or 68 per cent of the gross area. It would appear then that Khar if 
and rabi areas are nearly equally important. Actually, in certain areas 
kharlf areas are roach more important than rabi crops. In the following 
talukas, more than two-thirds of the gross-cropped area is under Idiarif 
crops, 
TABLE LVIII 
District/Taluka Figures in percentage 
Baroda District 
Sankheda ... 83.27 
J abugam ... 77,29 
Ghhota Udepur 74,38 
Wag^odia 66,68 
Panchmahals Districts 
Lunawada ... 90.48 
Kalol ,.. 92,50 
Shahera ,.. 92.38 
Godhra 87,71 
Devgadh Barai 87,16 
Halol 86.32 
Limjkheda 80,96 
Santrampur 80.36 
Jambu^oda 77.66 
Jhalod ... 75,65 
Dohad 74,58 
CHAPTER X 
CROP REGKMS 
Before attempting to divide the area tinder investigation into agricul-
tural regions, we may use only one criterion, viz., crop combination and 
arrive at a division of the area into crop-combination regions, or simply 
Crop Regions. 
Methodologyi 
The method followed here is the one suggested by Prof,J,C,Weaver 
who attempted to divide the Mid-West Region of the United States into Crop 
Combination Regions.'^ The importance of such crop ccanbinations has been 
discussed bjr Weaver. According to him : " A knowledge of the character 
and extent of the crop combinations is essential for an adequate under-
standing of the geography of the individual crops that hold variable positions 
within them. Second].y, the crop combination region is in itdelf an integrative 
reality that demands definition and distributional analysis. And thirdly, 
such a region is a construction essential that must be available if one 
wishes to build the still more complex structure of valid agricultural 
Regions". ' 
1. Weaver, J.C. » Crop Combination Resrions in the Middle-West". peog.Rev. 
vol. XVIV.No.2. 1954,pp.175-200. 
u 
Basically, the crop-combination method involves the question of the 
number of crops tq;i{be included in any combination. For this, the percentages 
of various crop areas to net sown area are used. If the percentages of any 
two crops X and I are as follows, viz., 
X- 50^ and Y- 4:8% 
the combination is obviously X~Y, Or, if the percentages of three 
crops X,Y Z are as follows: 
X- , Y- 52% and Z- Zl% 
the combination is qiiite evident, i.e., X-Y-Z. 
There are other cases, however, vb-ere it is difficult to judge at 
once, and a rigorous, mathematical approach is necessary. For this, Weaver 
utilized the theoritical curve as the basis s^ for standard measurement: 
Monoculture ,.. 100^ of net sown areaunder one crop 
2-crop ccmbination., 50,0^ of N.S.A, under each one of the two cfO^s 
3-crop combination., 33.53^ of N.S.A, under each pne of the three 
crops" 
and so on. 
With the foregoing as the basis of standard reference, the problem 
is just to measure the actual occurrence of percentages within the individual 
talukas against the theorotical ciirve. Weaver selected the following standard 
deviation formula for this purpose: 
<r, J l i t 
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where 'd? is the difference between the actual crop percentage in a given 
taluka and the appropriate percentage in the theoretical curve, and 
'n* is the number of crops in a given combination. 
The crop combination among the actual percentages that showed the 
smallest deviation frran the theorotical curve is recorded for each taltika. 
According to Weaver, since the relative rsuak of the amount of deviation 
among the several possible ccmbinations is alone required ( and not the 
actual magnitude of deviation J, the square root need not be extracted in 
accordance with the standard deviation formula. The real fonmxla would 
then be: 
cT --
Some Ibcamplesi 
For example, in thd Dohad taluka, the first four most important 
crops are. Maize, Oram, Rice and Groundnut.^ Knowl-ing the percentages 
of these crops to the net sown area, we may prepare Table LIX . 
1. Symbols for the various crops: 
C = Cotton cat Gram K= Kodra 
R = Rice ai= Groundnut T= Tobacco 
M = Miaze J= Jowar B= Bajri 
TABLE LIX 
DCHAD TALUKA 
Mono-
culture 
Two-Crop 
combination 
Three-Crop 
COTibination 
Four crop 
combinaticm 
M M G M G R M G R Cki 
(l) (2) ( s ) (4) 
% of Cropland 
Occupied 49.19 49.19 24.00 49.19 24.00 17.73 43.19 24.00 17.78 10.69 
% Theoretical 
Base Curve 100.00 50.00 50.00 53.53 33.33 33.33 25.00 25.00 25.00 25.00 
Difference 50,81 0.81 26.00 15.86 9.33 15.55 18.19 1.00 7.22 14.31 
Difference 
squared 2582 1 676 252 87 242 331 1 52 2C5 
Stun of squared 
differences 2582 677 581 589 
Stun divided 
by the No.of 
Crops 2582 338 193 147 
The deviation is lowest in the fourth column; i.e., the crop-combination 
for this taluka is MGRGn. Even if we use all the sijcteen combinations 
(for the sixteen crops grown in the districts) the deviation will be lowest 
only for this combination, 
A second example will explain the method in detail. For the Baroda 
taluka, the first four most Important crops adat are Cotton, Tobacco, Rice 
and Jowar (Rabi) 
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TABLE IjX 
i 
Mono- 5 
culttire 5 
1 
Two-Crop { 
canbinationD 
Three-Crop 
combination 
5 
ji { Four -Crop combination 
C 0 C T fi C T R ? C T R J 
(1) (il ( 4 ) 
% of Cropland 
Occupied 35.10 35„10 13,72 35.10 13.72 11.72 35.10 13.72 11.72 9.86 
% Theoretical Fuse Curve 100.00 50.00 50.00 33.33 33.33 33.33 25.00 25.00 25.00 25.00 
Difference 
Difference 
Squared 
64.96 14.90 36.28 1.83 19.61 21.61 10.10 11,28 13.28 15.14 
4 2 1 2 
Sum of squared 
differences 4212 
Siam divided 
b7 the No. of 
Crops 4212 
199 13516 
1515 
757 
385 
854 
284 
467 102 127 177 229 
635 
159 
The combination for this taluka can be seen to be CTRJ. 
Some General Facts? 
Crop combinations were worked out in the above manner and the 
following points were noted: 
(i) For Central Gujarat as a whole ( i.e., for the Baroda and Panchmahals), 
all the sixteen combinations were worked out. The smallest deviation was 
found to be in the case of the ccsnbination CRMGnJ, the deviation being 
28. This is the reason these five crops ( Cotton, Rice, Maize, Groundnut 
and Jowar) have been dealt with in greater detail in Chapter IX. 
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(il) Ko taluka has a monoculttire i.e., in no taluka is one crop most 
important. Although, we hawe a crop-percentages as hi^L67.62, it is not 
large enou^ to make the crop the single most important crop. 
(iii) The first-ranking crop in the case of every taluka is one of the five 
crops mentioned above. Even if we take the kharif and rabi crops separately, 
one of these five as is always the most important, 
I 
(iV) Taking the first two crops, we get seven canbinations as follows J 
CR or RC - 10 talTikas 
CJ - 4 talukas 
RM or MR - 3 talukas 
QeiR or RCki - 2 talukas 
MG - 2 talukas 
CB » 1 taluka 
cr - 1 tftti/Ai* 
The important place occupied by the Cottcm-Rice or Rice Cotton combination 
may be noted, 
(v) Taking the fti.'st three crops, we would initially get 14 crop ccmbinatiais, 
some of these could, however, be consolidated by grouping different combina-
tion of the same crops into the one region, i.e., CJR, CRJ, RJC, etc. are 
all grouped into one common combination. In this way, we would finally get 
seven combinations. 
(vi) Similarly, taking the first four crops and working out by the above 
method, we would obtain nine combinations. 
}f f ^ f^ "J. o 
In view the small number of talukaa ( within the area under 
study), oaly three crop-ccsnbinations will be considered here.^ 
The Cpn^ Iyin^ t^ opL^ : (Fig, 32) 
Taking the first three crops, we get the following combinations. 
It may be noted here that some talukas are designated by two crops 
only ( as the two crop ccmbination gitres the smallest deviation). 
(i) Cotton-Rice-Jowar (Rabi) : Dabhoi, Sankheda, Waghodia, Kaswadi, 
Jabugam, Tilakwada and Jambugjioda. 
(ii) Rice- Maize-Groundnut: Godhra, Lunawada, Devgadh Baria and Shahera, 
(iii) Maize-Rice-Gram: Santrampiir, Dohad, Jhalod and Limldieda. 
(iv) Rice-Groundnut-Cotton: Caihota Udepur, Galol and Kalol, 
(v) Cotton-Tobacco and Rices Savli and Baroda. 
(vi) Gotton-Joi^arJ Karjan and Sinor, 
(vii) Cotton-Rice-Kodra: Padra cmly. 
1. Prof.Weaver considered the first nine crops and obtained 28 
combinations for a total of 1,081 countries for the year 1949. 
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S O U R C E 
THE M A P H A S BEEN P REP A RED BY COMPUTING THE STATISTICS 
R O L ' E C T E O AY THE AUTHOR FROM THE D I STR ICT HEADQUARTERS 
OF BARCDA AND P A N C H M A H A L S 
THE D O T T E D L I N E S IN F IGURE 32 @ SHOW THE 
B O U N D A R I E S OF V I L L A G E S . THE DEL IM ITAT ION OF C R O P 
COMB INAT ION REGION IN TALUKA I S C O M P U T E D ON THE 
B A S I S OF S T A T I S T I C S OF 56 V I L LAGES ( S H O W N IN TFC 
I N S E T BV D O T T E D L I N E S ) C O L L E C T E D BY THE AUTHOR 
F R O M THE JAMBUGHODA TALUKA H E A D Q U A R T E R S . 
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fig 32 
I- Got t on-Rlce~Jowar; 
The Cotton-Rice-Joaar crop ccEibination region is the largest region 
in Central Gujarat aiid ccsnprises seven talukas. The region is quite 
contiguous. It may be noted here that six of these talukas belong to 
the Baroda district. 
The Land Uti].ization statistics for this crop-region are as followd:^ 
TABLE LXI 
CofetCTi-Rice-jQxjar Region 
9.01.126»8 acres 
Use of land Area in acres Percentage of total 
area 
Forests 63,958.8 7.9 
Net Sown Area ... 636,148.6 70.0 
Fallow Land 13,460.00 1.4 
Land not available 
for cultivation ... 82,412.2 9.1 
Other uncultivated 
land ... 105,147.0 11.6 
1, Land Utilization Statistics given in this Chapter are the averages 
of five years from 1957-58 to 1961-62. 
^ / A 
This crop-region is mainly a kfaarif area, with important areas 
under cotton-rice ( as Miarif «rops), and Jowar in winter. There are 
minor irrigation works particularly in Dabhoi where 3.66 per cent of jth 
the net sown area is irrigated. The rest of the crop-region is fairly-
homogeneous, with much broken land, large forests and with cotton as the 
principal crop. Of the seven talukas , this crop ranks as first crop 
in sixs rice in the reaaiaing one. Cotton becomes most important in 
the Dabhoi and Wa^odia taltikas where 58,44 per cent and 55,15 per cent 
respectively of the net sown area is under this cash crop. 
II- Rice-Maize-Groundnut; 
The Rice-Maize-Qroundnut Region is the second largest crop-combina-
tion region and consists of four talukas. The land utilization statistics 
for this region sse as follows s 
TABLE L3a;t 
Rice-Maize-Groundnut Region 
•Luuax aj-ca ux oue yBgLoa 
Use of land Area in acres Percentage of total 
area 
Forests 1,57,244.8 17.2 
Net Sown Area ..„ 5,13,434,6 56.4 
Fallow Land 38,037.0 4.2 
Land not atraiilable 
for cultivation ... 99,405,4 10.9 
Other Uncultivated 
Land 1,02,180.6 11.3 
This region occurs entirely vathin the Panchmahals district and is 
a contiguous territory, ejcbending from the extreme north-west to the middle 
of this district, ilthou^ this region has this common cha«rac!teristic of 
three-crop-ccmbination of Rice-Maize-Qroundnut, there are great variations 
from place to place in relief, vegetation, soils, natvire of cultivation and 
settlements. Firstly, rice is the first—ranking crop in three of the four 
talukas; and maize in the fourth. This crop-region includes the purely 
hilly tract of Lmkheda taluka in the east vAiere nearly 75 per cent of the 
net sown area is Miarif-sovn and \4iere maize is a more important crop 
(41,50 per cent); and the Santrampur taluka in the north, where rice and 
maize are nearly equally important and gram occupies 10 per cent of the 
net sown area. In LimMieda, the settlements are much smaller in size and 
somewhat further apart; while in Santrampur they are sli^tly larger and 
crowded together. In the south is the Jambu^oda taluka, with much brok^ 
topography, where rice is more important than maize, 
III- Maize-Rice-Gram; 
This third crop-region includes four talukas and is entirely confined 
to the north eastern part of the Panchmahals district. The land Utilization 
statistics have been shown in Table LXIII, 
(J 'J 1 
TABLE LXIII 
Maize-Rlce-Gram 
Total area of the i^n^ oysi 10,18^561,4 ^greg , 
Use of land Area in acres Percentage of total 
area 
Forests .. 1,77,336.0 17.0 
Net Sown Area .. 5,10,345.4 ' 51.0 
Fallow Land .. 56,806.0 3,6 
Land not available 
for Cultivation .. 1,63,894.6 16.2 
Other Uncultivated Land .. 1,23,979.4 12.2 
This crop-rej^on is much more homogeneous than the ones described 
above. Not only is it contiguous , but it is a double-cropped, 
irrigated- tract, ^ a^ize is a more important crop than gram and rice in all 
the talukas except Santrampur taluka. Double-cropped land forms more than 
23 per cent of the net sown area, the ratio being 37,0 per cent in the 
Dohad taluka. The soils here are better suited to maize and rice and the 
availability of irrigation water enables the farmer to raise a second crop, 
viz., gram, 
IV- Ri ce-Groundnut-Cott on i 
The Rice-Groundnut -Cotton region, is not quite contiguous. The 
region -iprfaich is entirely confined to the south western part of the Panchmahalis 
district, consists of two talukas viz.. Halo and Kalol; and the other regicn 
n q t^a O 
comprises the Ghl-iota Udepiir taluka of the Baroda district. The Land 
utilization statistics being as follows: 
TABLS LXIV 
RIce-Groundnut-Gott on 
Total area of the region 5.79.945.6 acres 
Land use Area in acres Percentage of total 
area 
Forests 1,22,529.0 20.9 
Net Sown area 2,98,360.0 51,1 
Fallow Land 13,550.0 2.2 
Land not available 
for Cultivation 63,349.8 11.8 
Other Uncultivated 
Land ,, 82,154.8 14.0 
This crojvregion is not contigufious and consists of diverse tracts 
will broken and stony land, Qihota Udepur talulsa, the various tributaries 
of the river Narmada have opened long, tongue-like valleys into the Spurs 
of Satpuras, which provide good land for paddy and cotton. As ccxnpared 
to many other regions, this region is characterised by the importantt 
of rice as food crop and cotton as groundnut as the great cash crops* 
This region is predominantly a kharif area, since all the crops, paddy, 
groundnut and cotton are crops of the rainy season. Winter cultivation 
is not entirely insignificant, as much as 12,51 per cent of the net sown 
in Halol being under Rabi crop (Jowar). 
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This tract is heavily forested and the villages in the forest 
are administered by the forest department. They csultivate essentially 
the same crops as the revenue villages* In the ejctreme south east 
of Chhota Udepur tsluka, shifting cultivation is practised by Bhils. 
Other Crop Regions; 
The other crop-regions cover only one or two talukas each. The 
GTR Grp Region includes the Baroda suid Savli talxika. These talukas 
have a total area of 3,61,615.2 acres, of which 78.7 per cent is under 
crops and 1.7 per cent is fallow land. Of the two talukas, Savii has a 
greater proportion of broken land, with 12.26 per cent of *other unculti-
vated land'. The western part of the Baroda has more level land and is 
densely populated. 
The CJ Crop Region vAiich includes Karjan and Sinor is a typical 
Karjan and Sinor area. Oat of a total area of 2,21,005.0 acres, 83,3 
per cent is under crops and 1,5 per cent of the land remains fallow. 
The proportion of sown area is the largest for the vdiole of Central 
Gujarat, The area is essentially a Miarif tract, hharif crops occupying 
70 per cent of the gross cropped eo'eaj and cotton alone occupies about 
60 per cent of the kharif area. This area is, therefore, designated by 
these two crops only. The third important crop is also a kharif crop 
(rice); rabi jowar occupies an important position (12.76 per cent/ in 
the Karjan talukas and 11.13 per cent in the Sinor taluka) 
Lastly, CRK Crop Re|iod IncGtodes only the Padra taluka of the 
Baroda district. With a total area of 1,32,259. 8 acjres, this region 
has 76,34 per cent of its area tinder crops. This region very nearly 
coincides with the fertile 'Karjan Sinor". This region is also a Isharif 
tract and cotton is an important kharif crop. The percentage of kodra 
to net sown area is highest in this taluka amongst all the taliikas of 
Central Gujarat. 
The Taluka as a Unit: 
The seven Crop Regions described above were classified on a 
taluka-wise basis. But within any talTika local differences may be 
recognized. Such differences are too small to be noticeable on a taluka 
scale. But if this taluka is split up into smaller administrative units 
i.e», villages , and the crop combinations of these talulas be determined 
it may be possible to detect local differences 
As an example of sudi local variation, the crop ccmbinations in the 
Jsunbu^oda Mahal, were worked out,The crop combination for this Mahal 
is CRJ. Actually , for this particular taluka , the order of crops is 
Rice-Jowar-Cotton. But of its 56 villages, only nine villages ( as shown 
in Fig,32-B have this combination, 36 villages have the canbination Rice-
Jowar-Cottonj six villages have the combination Grountnut-Kodra-Tur, 
three villages have Maize-(i:am and the remaining two villages have Bajri-
Math-Miaze, Although Groundnut is also an important crop for six villages 
it does not figure in the taluka-wise statistics, being exceeded in 
percentage by cotton. 
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In a similar way, it would be possible to determine crop 
combinations for the other talukas, using the village as the 
unit.l Such combinations were not worked out for the whole of Central 
Gujarat on account of lack of data. 
1. Prof. Weaver used the county as the unit iai his article (l954). 
GHAFTER XI 
AGRICULTURAL REGICMS AND LAHD IIRF. 
STUDY OF SM4PLE VILLAGBS 
The delimitation of cxrop ccmbination region is an important criterion 
for agricultural region, but the crop patterns would not by themsel^s form 
the basis of agricultural re^ons. Agricultural regions would have to be 
defined in rather more comprehensive terms. 
In this context, it may be useful to present here the methods used by 
different geographers. Two points need to be decided viz., (i) the criteria 
to be used and the factors to be considered and (iij the nomenclature to 
be adopted*-
The criteria to be considered will naturally depend upon the size of 
the area in question, the areal distribution of environmental conditions 
and the distribution of human conditions. For instance, when areas of 
continental or sub-continental dimensions are considered, climate befiranes 
the most important envirnnmental factor. In other cases, topography, soils 
or vegetations may be more important while still in other cases, the crops 
grown or the techniques of cultivation may be important. 
In a series of articles in 'Econcanic Geography', different geographers 
divided the various continents into agricultural regions. Prof,Baker , in 
describing the agricultural regions of North America, defines an agricultural 
region as " sin area of land characterized by homogeneity of agricxiltural 
conditions, especially crops grown, and sufficient dissimilarity form conditions 
in adjacent territory as to be oLearly recognizable",^ The regions recognized 
1, Baker, n.R. tAprimltural Regions of North America.Eco.Geog,II,4,1926,p,468 
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by Baker are primarily determined t>y climate, particularly temperature 
(in the eastern part) and rainfall ( in the western part); and are 
named after the principal crops, e»g., the cotton Belt, the Corn Belt etc. 
Climate again forms Mie main basis of the agricultural regions of 
Europe described by Jonasson \dio identifies the main zones with certain 
characteristic, crops, for example, the temperature or Small Grain Zones, 
the Sub-Tropical or Mediterranean Frait Zone etc.^ The author (Janassonj 
ha s also consideised the characteristic land utilization patterns like 
crop-pasture land etc. It is obvious that i^en areas of continental 
dimensions are considered, climate is the main basis of division, 
producing certain characteristic crops ( or crop ccmbinations). 
When a smaller area is'to be considered, topography and geology 
become more important than climate which may be uniform or nearly so 
over the whole area. For instance, in discussing the agricultural regions 
of Guatemala ( abow^ five times the size of Central Gujarat), Higbee has 
used the contour line, so that the map of agricultural regions is the same 
as a relief map. This is because " changes in altitude and, thus, in 
temperature are the prime determinaiitS'^ ' of crop provinces 
The agricultureil regions of Germany as recognized by Niehaus are also 
mainly based on topography and are named as • Lowlands', 'rolling land' 
1, Janasson, 0. (1925): Agricultural Regions of Europe, Eco.Geog.I.5.p.295. 
2. Higbee, E.G. (1947): The Agricultural Regions of Guatemala, Geog.Rev., 
XXXVII,2,p.177. 
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foothills and mountain ranges' etc,^ Stamp and Beaver have also divided 
^gland and Wdes into agricultural regions based aa relief,There are 
two broad zones: the Highland Zone and the Lowlands Zone: and these are 
subdivided into sudh regions as 'The Pennines', The Plain of Lansastria', 
2 The Vale of York' etc., based evidently on relief. 
Two Distinct Regions: 
Within the area under investigation, covering approximately 17,000 sq. 
kms,, there is not a very marked differentiation of climate, so that this 
factor cannot be profitably used in demarcating the boundaries of the 
agricultural regions. Topography and Soils, however, show a well-marked 
areal variation and these have, therefore, been largely used as the 
factors for the demarcation of agricultural regions. Very broadly, one 
can see that the Eastern Hilly Tract, covering the ikstern Pandaraahals 
district and northeastern part of the Chhota Udepur taluka of the Baroda 
district forms an agricultural region, different froa the rest of the 
Panchmahals and Baroda districts. Within the Eastern Hilly Tract, however, 
there are important differences on account of soils. In the Khan river 
valley accummulation of fertile, medium black , sticky soils has naturally 
led to the caltivatiori of rice and gram and to more improved systems of 
1« Niehaeus ,H. (1933): Agricultural Conditions and Regions in GemKiny, 
Geog,Rev.. x n i l , l , p p ,23-47, 
2, Stamp, L.D, and Beaver S.H, (1944): The Br it .1 ah Tgleg Lnndnn ^LnngmanH^ 
Ch.XII,pp. 221-239. 
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agriculture? vAiereag , in the areas with irugged slopes, with only reddish 
brown stony soils, maize has becone the most important crop, kharif 
cultivation is more important and the methods of cultivation are poor. 
Thus, within the Eastern Hilly Tract caie agricultural region could be 
recognized which has more or less the same fertility of soils and within 
this agricultural region, smaller units could again be recognized, based 
on purely local differences of slopes and soils. Very often, the fact 
whether the village is a Hiil village or is occupied by Kolis or others, 
is a deciding factor in causing local differences. In an area with 
abundant variations in relief, slope and soils, even adjacent villages 
may differ from eatih other in agricultural techniques, crops, grown 
and population density. 
The northeastern hilly area vhlda. is double cropped may be designated 
as the 'Doubie-Cropped Irrigated Region' and the remaining portion of 
Central Gujarat can be divided into four agricultural regions, vdiich 
have several local variation, based on the availability or otherwise of 
irrigfition. In many places, cash crops like cotton, groundnut and tobacco 
are much more impoirtant. In some areas the farmers are of the progressive 
type and they take special care of their fields and use latest techniques, 
fertilizers and medicines for the crops. Some regions are much more 
uniform in their surface features than the other agricultural regions. 
Fig,33 shows the Agricultural Regions and Sub-Regions which are as 
follows: 
I- The Padra Kanham 
II- The Double-Cropped Irrigated Region: 
(a) The Rice-Maize Sub-Region 
(b) The Maize-(k"am-Rice Sub-Region 
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III- The Baroda Savli 
IV- The 'Medium Black' Soil Tract 
(a) The Northern Rice Maize Groundnut Sub-Region 
(b) The Southern Cotton-Rice-Jowar Sub-Region 
(c) The Astern Rice-Qroundnut -Cotton Sub-Region 
V- The Halol Godhra Plain 
The writer in the first instance has made an attempt to study the 
detailed, characteristics of each of the above mentioned region and 
sub-region. Prom each regjon and sub-region representative villages 
were selected for a detailed study of their soils, land use pattenns 
in the kharif as well as in the rabi seasons. 
In the study of the villages, the author first obtained the village 
outline map from the Talathi (village accountant) and recorded the 
use of every parcel of land, by field observation, both in the Miarif 
and the rabi seasons. The statistics relating to land-use in the two 
seasons are therefore entirely based on the writer's field work. 
I-THE PADRA KAMAM 
True Kanham conditions are deep black clayey soil with cotton as 
the main crop. This exists mainly in the Karjan and sinor Talukas. From 
here the system of cultivation has spread elsevAiere so that one mi^t 
say that the v^ iole of the Karjan, Sinor , the southwestern Dabhoi 
talukas of the Baroda district generally have Kanham conditions. Eastern 
9 i^j \J (J 
Padra taluka is Kantiam vAiile westwards the soils become Godhra (sandy 
loam) and coastal sandy alluviim. The conditions become more and more 
'non-Kanham', as one proceeds northeastxrfards. The Central Dabhoi 
taluka is transitional. 
Relief, Featyireg; 
The Kanham area represents the lowland of the Narmada-Dhadhar. 
covered by the alluvium of these two rivers. This lowlands is very 
gentle and has slopes towards the v&st. Northwestwards lies the Gulf 
of Cambay in which the Mahi empirbies her water, vjJxile south\mrds and 
south east wards lie the Broacih cotton tract. On the east and north 
the Kanham is bounded by the Heran-Orsang plain and Acihhali ridge, 
beyond which is the narrow valley of the Dhadhar. idiile to the north, 
there is a flat plain. 
The general elevation of the Kanham is about 30 metres above 
sea-level. The Kanham is drained byW>he Narmada , Dhadhar and its 
various tributaries, like the Rangai and the Vishwamitri. The Kanham 
is not only level and uniform in its surface features but is also 
largely non~forested . A traveller along the Bcmbay-Baroda road, for 
instance, would not see forests and hills as far as his syes can see. 
Except for the narrow zone of the Mahi mouth the entire Kanham 
is covered with deep black clay. These sticky,- clayey^ soils are chiefly 
responsible for the prevailing agricultural conditions. Such soils 
yield a good crop of cotton in a cotton growing village in Karjan taluka. 
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Distribution of cropsi 
The Kanham is the most widelj cultivated area in the sense that 
a very large proportion of the area is tinder crifeps. Secondly, the crops 
are chiefly grovm in the kharif season. The following figures for certain 
talukas will exemplify these statementsJ 
TABLE LXV 
Taluka Percentage 
of net sown 
area to total 
area 
Percentage of net sown area 
Kharif season 
crops 
Rabi season 
crops 
Cotton Rice Jowar 
Karjan 86. 40 67. 62 3. 17 12. ,76 
Sinor 80. 02 60. 93 6. 07 11. ,13 
Dabhoi 82. 28 58. 44 10. 17 13.84 
Padra 76, 34 41. 03 9. 02 6,00 
iimong the crops, cotton and rice ( both Miarif) are the most important, 
The percentage of net sown area occupied by these two crops together is 
70.79 for Karjan, 68.61 for Dabhoi,67.G for Sinor and 50.05 for Padra, 
Locally in many villages , the most important crop is cotton and other 
crops of lesser importance are kodra, bajri, tur ( arhar) etc. In rabi 
season jowar, vfceat, castor etc., are grown in certain fields. In the 
Kanham village, the rabi crop is about l/8 of the kharif crop. In the 
Kanham there are villages where tur (arhar) is also grown with rxce. 
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In non-kanham villages, located in the western part of the Padra 
taluka, the soil becomes lifter ( sli^tly goradu) and vegetables beccane 
more important. In sudi riparian villages ttir assiimes some importance, 
being often grovm in combination with rice or kodra , For example, in the 
village Mujpur, rice and tur mixtiire occupy 42,63 per cent of the net so\m 
area, 
A small percentage of the area lying on the border of the Kanham 
(villages of Padra and Dabhoi taliokas) are double-cropped, because the 
soil pattern changes from deep black clay to gprat and goradu and also 
becasiee some irrigation facilities are available, 
Asmall percentage of the net sovm area is irrigated from wells, tanks 
and canals. There is, however, an s important irrigation project which 
needs special £:=!teraention. This is the Jojwa-Wad|Ewan tank and canal scheme 
vfcich W8.S taken up in the year 1909-10 and caapleted in 1927 at a cost of 
Rs, 11,56,494. The tank is designed to irrigate 5,000 acres of kharif , 
700 acres of rabi and 100 acres of fodder crop areasf 
The representative village for the region (Padra Kanham) for intensive 
study is Kavi Jithardi. 
VILLAGE NAVI JITHARDI 
This small village situated about 4 km, south-east of Miyagam railway 
station (Fig,34j has all the characteristics, typical of a Kanham region. 
1, Courtesy: The Executive ihgineer. Irrigation Division,Baroda.(1964) 
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An attempt has been made in Fig.35 to classify the village fields 
according to their fertility and productivity. The major proportion 
of tlie village land has deep black clayey soil «A', ideally suited 
for cotton cultivation. This soil needs no irrigation because of its 
high moisture retaining capacity. The land is cropped in the kharif 
and can also be utilized for the rabi season. 
'B' the medium quality land covers a small area. The soil is medium 
black clay which is also not irrigated. Portions of this land are used 
for grazing and cultivation of groundnut. 'C is the poor quality land 
and which remains unutilized and the area is observed ans a grazing land 
and cemetry of the village. 
^ang UtUi^atjLoni 
The land-use of the village Navi Jithardi in 1961-62 is 
shc3Ei/|i in Fig.36. The mapping of the land use is based on the writer's 
field work in the village. 
Table LXVI gives a summary of the proportions of the village 
land devoted to various uses. 

TABLE LXVI 
Total area of the village 
ne 
683.8 acres 
Use of land Area in acres Percentage <f the 
total area 
Net Sown Area 614.1 
Fallow Land 
Forest 
Land not available for cultivation 50,9 
Other -uncultivated land 38,8 
Irrigated Area ... 
Total Kharif area 614,1 
Total Rabi area 45.5 
89,47 
4.97 
6.56 
or about l/l3 of the 
Miarif area 
It is seen that the village has a very high percentage of cultivated 
land. This speaks of the high degree of fertility of the land. On the other 
hand, no land is kept fallow. Unlike many parts of the Baroda district, 
there is no need to leave land fallow or give them a period of Irest. The land 
is cultivated continuously year f after year. Similarly, only a small part 
of the land is " not available for cultivation". This consists mostly of 
* obtained from the Talathi ( Village accountant) at Navi Jithardi. 
a Q 
Kj t/ 
areas occupied by houses, reads tanks etc., and certain portions which 
are utilized as the village grazing land. 
The percentage of the rabi area is insi^ificant as compared with 
the kharif area, 
Tne use of land in the Miarif and rabi seasons of 1961-62 is 
shown in Fig, 36. The area occupied by each crop ia these seasons is 
shown in Table LX7II, 
TABLE L m i 
Crops Area in acres Percentage of net 
sown area 
Kharif crops 
Gott on 
Fodder 
Rice 
Tur (arhar) 
Groundnut 
549.1 
24.9 
18.6 
11.9 
9.6 
89.40 
4.05 
2.93 
1.99 
1.63 
Rabi cropg; 
J ©war 
Wheat 
Castor 
38.2 
5.1 
2.2 
6.19 
0.81 
0,32 
fS 1 - a l; 
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Cotton which is the cash crop of the area is most important. The rabi 
crops ®f Jowar, Wheat and Castor are insignificant. Wheat is grown 
singly, while caster is usually cultivated as a mixed crap. 
With a population of 282, living in, 45 houses, Navi Jithardi is 
thus a typical Kanhaia village. The people sell their produce at Karjan 
(Miyagaia), which is one of the biggest villages of the Bar ©da district 
and is really semi-urban and also the headquarters of the talulca. 
Crap Patterns 
The cropping pattern of the village is simple. The cstten fields 
are usually much larger than the rice and 3©war fields. Here and there, 
are patches of fields growing Jewar, vdieat Castor, It is only in areas 
close to the village site that paddy is grown in small fields v*iere the 
farmers can pay more attention. Same of the cotton fields are, double 
cropped. The map therefore, c©nspi<^sly shows cross-shading which 
indicated double cropping, 
II PaJBLE-CROPPSD IRRIGATED REGIQS 
This region covers the northeastern half of the Panchmahals district. 
While the Kanhaa t© the southwest is drained by the Narmada and the 
Dhadhar (Gulf ©f Cambay firainage), the northern half is washed by the 
Anas and the Hadaph which are Mahi streams. As compared tejiftihe Kanhaa 
the latter is hardly •uniform in its surface features. To the southeast 
hn B 2 
lies the Ratanmal Plateau with much •unahilating land, while in the 
central part rises the Dohad Range, The land generally slopes to the 
northeast. Dohad railway station is 425 metres above sea-level \riiile at 
a distance of about 12 kms., in the same direction. Anas railway station 
is 360 metres above W,S.L. The deep black clayey soils of the Kanhnm are 
replaced here by medium black clay, shallow, sandy and coarse sandy soils. 
This accounts for the Kanhsaa being essentially a cotton-producing tract, 
while the Dohad,Jhalod tract is relatively more important for maisae. 
The rabi' crops are however, quite significant £ which are cultivated 
with the help of irrigation. 
Irrigation; 
It must first be mentioned that irrigation is done mostly from wells, 
tanks and canals. In the whole of the Panchmahals district there are 
5,865 wells ( masonry and non-masonry), 9 major and 19 minor tanks and 
39 canals with a total length of about 130 km. Most of the tanks are located 
in this region. The construction of tanks B is facilitated by the prevail-
ing topography, where a natural depression or valley may be bunded on the 
lower side and water stored. 
The largest project in this region is the Muwana bank located 
5 km. from Dohad in the Dohad taluka. The Parthampur tank, located 4 km. 
east of Limdi, has canals vrtiich irrigate about 2,000 acres of land in 
Jhalod taluka. Other principal talsks are the Gamri tank, the Garbara 
and the Ambti t«mks.. Several new tanks have been taken up for constructicHi 
under the Fourth Five Year Plan, 
This region has, therefore, the largest irrigated area in 
Central Gujarat, Of the total area of 60,343,8 acres in two districts, 
the Double-Groppedt Irrigated Region ( comprising essentially the 
whole of the Santrampur , Jhaloel, Dohad and Limkheda talukas of the 
* 
Pandjmahals district) has 15,453,4 acres. 
The percentage of irrigated area to net sown area and the percen-
tage of double-cropped area to net sown area for the talukas of this 
region are as follows: 
TABLE LXVIII 
Taltika Percentage of 
irrigated area 
to net sown area 
Percentage of 
double-cropped 
area to net sown 
area 
Santrampur 
Jhalod 
Dohad 
Limkheda 
1.63 
8.01 
1.04 
2,10 
5.70 
9.90 
7.16 
2.97 
It must be noticed that double cropping is only due to the 
irrigation facilities. 
Distribution of Crops; 
In the double-cropped irrigated region, the two principal crops 
are maize and gram. Figs. 22 and 31-A show that almost all the talukas 
of this region rank 'High or ' Very Hi^' in both these crops. The 
reason for this is obviofus. The prevailing soils of this qrea are the 
best maize soils in the district. It is natural, therefore, that maize 
should be dominsmt kharif crop. On the other hand, the availability of 
irrigation enables the fa±mers to raise a second crop in winter. In the 
light soils of this area, gram is prefered to ;Aieat. Gram is therefore 
one of the most important rabi crops. Qf the total area under maize 
and gram in the entire Central Gujarat ( 4,66,006 acres) the four taliikas 
of this Agricultural Region account for 3,00,793.6 acres or nearly 64.54 
per cent. In individual villages, maize and gram may beccxae the most 
important crops. 
Apart frcm maize and gram, the other chief crops include rice and 
groundnut in the rainy season and iiAeat and blackgram in winter. In 
Santrampur taluka, paddy is an important kharif crop. Bajri, cotton, kodra, 
and tur are hardly grown, 
Sab-Re^ion^: 
Throu^out this ' Double Cropped Irrigated Region'' a variety of 
local conditions may be noticed, the variety being due to the prevailing 
conditions of geology, topography, and soils. The two crop ccsabinations are; 
9 ^  
viz, (i) The Rice-Maize Sub-Region , examplified by Santrampur taluka. 
Even within this sub-region , rice is more important in the portion 
covered by the Aravallis. (ii) In the high lying areas the importance of 
maize and gram increases and hence the ' Maize-Gram-Rice Sub -Region", 
The author has selected a representative village from each of the two 
sub-regions of the '^Double-Gropped-Irrigated Region^ for intensive study, 
, Kalian village represents the Rice-Maize Sub-region, while Andhari 
village represents the Maize-Gram-Rice Sub-Region. 
VILLAGE KALIAM 
This village.situated about 10 km. northwest of Jhalod (Fig.37) 
has been selected not only because it is typical of the agricultural 
Sub-Region to which it belongs, but also because of the extent of 
development work done there. This Milage is very prosperous, mainly 
because of the availability of irrigation facilities. 
An attempt has been made in Fig.38 to classify the village fields 
according to their fertility and productivity. The soil is mainly sandy. 
The soil of the good quality land 'A' is coarse sandy soil (brown 
in colour) and is irrigated from wells. The soil is suitable for kharif 
and rabi crops. The soil of the medium guality land ^B' is sandy loam is less pi'oductive. The poor quality lands are 'G' which 
which/produce kuri, bavto, sarael, and such other inferior quality of 
cereals. 
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Irrigation; 
An attempt has been made in Fig.39 to demarcate the irrigated land 
on the basis of information obtained By the writer during his visit to 
the village in the Jcharif and rabi seasons of 1961-62. 
Land Utilizatrioni 
Table LXIX shows the use of land in the village in 1961-62. 
TABLE LXIX 
Total area of the village 660,3 acres 
Use of land Area in acres Percentage of the total 
area 
Net sown area 
Fallow land 
Forest 
Land not available for 
cultivation 
Other uncultivated land 
Double cropped land 
Total kharif area 
Total rabi area 
528.6 
25.7 
66.5 
39.0 
0.5 
254.9 
528.6 
254.9 
80.10 
3.81 
10.06 
5.95 
0.08 
48.20 of N.S.A. 
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The followa.ng points may be noted: 
(i) The high percentage of doable-cropped land which is the most important 
characteristic of this agricultural region. This is made possible 
by the availability of irrigation, done by wells, 
(ii) There is a predominance of kg.arif crops but rabi crops are also 
equally impO'rtant, therefore, the farmers are busy nearly throu^out 
the year, 
(iii) The insignificance of fallowland and ^other uncultivated land ' 
may also be noticed. 
The table LXX gives a sutnmary of the proportions of the village lands 
devoted to various crops. 
TABLE LXX 
Crops Area in acres Percentage of net sown 
area 
KHARIF CROPS: 
Rice 206.0 38.95 
Maize 193.5 36.50 
Groundnut 60,0 11.34 
Kuri 28,0 5,29 
Bavto 13,0 2.44 
Samel 12,0 2.26 
Sesam 10,0 1,90 
Hemp 3,7 0,75 
Tur (arhar) 2.4 . 0.56 
RABI CROPS 
Gram 177,5 33,66 
Wheat 77.4 14.55 
n© I 
r. o L 
Fig,40 and 41 show the use of land in the kharif and rabi 
seasons respectively. Rice, maize and groundnut are the kharif 
crops, while gram and wheat are the main rabi crops. Double cropping 
is carried on with the help of irrigation. Wheat is entirely an irrigated 
crop whereas a few gram fields are irrigated. The Wheat-gram mixture 
is not practised . This is mainly due to the fact that in double-cropped 
fields, under assured conditions of water-supply, a pure vdieat crop 
is economically more profitable than wheat-gram mixture, 
VILLAGE ANDHARI 
This village is situated about 3 bn, south—east of LijnMieda 
railway station. (Fige42). It has the characteristics of the Maize-gram 
Rice Sub-Region, 
The village fields have been mapped and classified on the basis 
of fertility and productivity. (Fig.43), 
The soil of good quality land 'A' is mainly loam, well drained and 
is irrigated from wells. These lands are double-cropped. Th^ land is 
mostly utilized for the cultivation of yice during kharif season and 
a leguminous crop like gram in the rabi season. 
The soil of the meditmi quality land 'B' is sandy and less 
productive than . It is brownish in colour. The lighter patches 
of land are left fallow. The main crop is maize and the others are 
grountnut, kodra etc. in the kharff season. No rabi crop can be taken 
from these lands. 
« p 1 
'J ^ 
O) a. O K O 
< 
o 
S 
z 
<r Ui M N 1- \D _J H < — 
P O. 1 3 _ o u> _J O UJ z < li. 
-1 
k. « 
£ < lu O — M — tt - a: > o 5 < 3 « a: 1- z X <0 
0. 
I -
Ah " ID 5 < * I o < o (e ix " a) IS ui 
1 I • • • • • • • • 
LO Q o: 
$ o o to 
o o ST 
a: 
T-uJ z § 
a 
_I ui 
B. 
(O g 
3 < 
Z o 
< 
UJ cc 
< 1/1 
5 y 
> 
II 
UI o t— z 4 —1 
X hJ z 
X o < X fc-l4j a: < bJ 0. t- ^ 1 
w a: 4 1— o o Uf S o u. 
• m •1 I I 1 e 
< in 
< y 
iS d e IS 
£ O 
0 
01 
1 o 0 
J'L nr' 
< 
< u 
X 
2 < 
O 5 
u 4 
Q: 
o: <t o 
< a. 
I 
» -o o 
- ' t« II 
II 
1 
o 1 ( 
ti t 
U) Q 
Q: 
< 
o 
o 
o 
o 
UJ 
. 8 /in 
o . ir> 
<M 
Q: O 
o 
-J 
UJ 
w 
la. 
p 
u X 
73156 
CENTRAL GUJARAT 
VILLAGE STUD IES -M I 
LOCATION OF THE VILLAGE ANDHARI 
FROM JHALOD 
FROM OEVGADHBARIA 
Furlong* S S 4 2 0 
TO B A R U 
2 M ILES 
wL. 1 0 ) i i 
Hill t*«tur*< ar» shown ky form-l ln»» 
—1 
* Km 
TALUKA B O U N D A R Y 
S E T T L E M R N T S 
SEASONAL CHANNEL 
M E T A L L E D ROAD 
U N M E T A L L E D ROAD 
CART TRACT 
O 
283 
FOOT PATH 
RAtLWAV 
TANK WITH EMBANKMENT 
GROVE 
WASTE LAND 
H E I G H T ABOVE M S L IN METRES 
7 3 5ft E 
SOURCE-
SURVEY OF INDIA M A P S " " < ' "F" ' 
THE OUTLINE OF A N D H A R I HAS » E E N DRAWN BY THE 
WR ITER . 
03 E 
Fig 4J 
0 t u
5 a 
C 
o p « 
The poor quality land 'C* are those whicjh are not utilized for 
crops because they are under forest. 
23 per cent of lands are irrigated by wells only in the rabi 
season .(Fig.44), 
Land Utilization: 
Table LXXI shows the use of land in the year 1961-62. 
TABLE LXn 
Total area of village .... 1,314.00 acres 
Use of land Area in acres: Percentage of the total 
area 
Net sown area 516.20 
Fallow land 58.50 
Forest 726.70 
Land not available for 
cultivation 11.60 
Other uncultivatgd land 1.00 
Total kharif areas 516.20 
Total rabi area 119.00 
39.19 
4.41 
55.33 
1.00 
0,07 
about 23 per cent of net 
sown area 
S' p '-J 
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More than half the village land is under forest. 
The percentage of fallow land is low and the percentage of land not 
available for cultivation includes settlements, wells, cart tract etc., 
and the percentage of other tincultivated land, v&ich is utilized for 
village school and. saa cemetry is negligible. 
The rabi szsp area is approximately one fourth of the kharif area. 
Table LXXII shows the area under kharif and rabi crops: 
TABLE LXXII 
Crops Area in acres Percentage of net 
sown area 
KHARIF CROPS 
Maize 19T.0 38.14 
Rice 168.0 32.51 
Groundnut 87.2 16.84 
Kodra 38.0 7.32 
Hemp (Bombay) 12,0 2.50 
Fodder(Grass) 7.0 1.54 
Samel 5.0 0,98 
Chillies 2.0 0.37 
RABI CROPS 
Gram 119.0 23.0 
(J u ?J 
Fig.45 shows the use of land during kharif and rabi seasons. Andhari 
being a forested 'rlllage, the fields are rather scattered. One main block 
of fields growing different crops is on the west. Other fields are located 
in the south and northeast of the village. In the Hadhaph loop, groundnut 
kodra, rice etc. , are grown . The maize fields are located as near to the 
settlement as possible to prevent theft of the Bhutta ( in Gujarati it is 
known as Makai-na-Dunda), 
Most of the rice fields are double cropped , yielding gram in rabi 
season. The map shows conspicuous bold vertical lines and fine dots, 
thereby, indicating that the area is double cropped. 
Ill BARODA SAVLI 
Baroda Savli region is located in the northwestern and western part 
of Baroda district and occupies about 1,420 sq.lan in area. 
Relief Features: 
The Savli is bordered on the west by Mahi river and on the east sf. 
by the rivers of Mesri. Goma. and Karad which are the tributaries of Mahi. 
The area is a level plain and slopes to the west. 
In the valleys, the soil is often black and sticky, but in the open 
fields the soil is rich loam «iiidi is very fertile for tobacco— the cash 
crop of the area. Towards the east, soils are coarse, and shallow and of 
granitic origin. 
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Distribution of Crops; 
The percentage of double-cropped area to net sown area is about 
9.0 in Baroda and 8,70 in Savli . The double cropping is carried out mainly 
without the help of irrigation. The crops in both seasons depend mainly 
on rainfall ( Baroda annual rainfall 816 mm^ Savli 1,000 mm). The 
yield of rabi crop is however, very low, tmless fertilizers are used 
to replenish the lost nutrient of the soil. For instancef the yield 
of trans-planted paddy may be 30 times the seed rate, but that of 
wheat ( even with the fertilizers) is only 15 times.^ This is because 
of fact that there is little rainfall in winter and in the absence of 
irrigation facilities the yield of wheat is poor. 
The most important irrigation tanks in this region are Muval, 
Dhanora, Wordala, Karchia, Jawala and Harigar, These tanks are in the 
Savli taluka, fecept for one or two, all the other tanks dry up in 
late winter and early summer. However, a number of small irrigation 
works in the form of ani^aii are being constructed under the auspic^es 
of the tgluka Development Blocks, 
The principal kt^^if crop of Baroda-Savli Region is cotton 
while the main rabi crops are tobacco and Jowar, The percentage of these 
and other crops to net sown area are given in Table LXHII, 
1, Courtesy: Gram Sevak, Savli (l964). 
TABLE L m i l 
a ^  tj 
Taluka Cottcsn Tobacco Rice Jowar 
Baroda 
Savli 
33.10 
41.78 
13.72 
10.26 
11.72 9.86 
10.35 8.70 
of 
Cotton and tobacco are the most important cash crops/this region. 1 
Apart from the above mention»ed crops, two other crops namely, groundnut 
and bajri are grovm along the banks of rivers. The two talxJias account 
for about 14,500 acres. 
As one proceeds to the east of the Baroda Savli Region, rice 
and groundnut become more important as the soil tends to sancfy clay 
with the resvilt that the pattern ofi crop changes. Cotton declines 
in importance and groundnut becomes more significant. The other crops 
of the Baroda Savli Region are kodra, and tur ( arhar) in the khaxif 
season and wheat during the rabi season. 
The author has selected the village Sardarpura for a detailed study 
of the land use patterns. 
^ Q fvv U tJ 
VILLAGE SARDARFURA 
The village Sardarptora is situated about 5 km. west of Savli 
town of the Baroda District(Fig.46), 
Ch the basis of fertility and productivity the lands of Sardarpura 
have been mapped and classified. {Fig.47). 
Good quality land 'A' has only a very limited area which is 
utilized for rice and txir in kharif season. The soil available is 
clayey loam. 
The soil of the medium quality land 'B' is sandy loam, extremely 
suited for a variety of crops, particularly tobacco. The other crops 
are groundnut, kodra, cotton , tur etc., 
'G' the poor quality land is very sanc^ and is utilized for bajri 
cult i-vBt ion. 
The soils of the village are not irrigated. 
Table LXXI? shows the land utilization of the village Sardarpura 
for the year 1961-62. 
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TABLE LXXEV 
Total area of the -village 227.8 acres 
Use of land Area in acres Percentage of total area 
Net sown area 206,2 90.30 
Fallow land • • • 
Forest • • • 
Land not available for 
cultivation 8,8 3.96 
Other xmcultivated land 12,8 5,74 
Double-Cropped land 2.8 1.30 
Irrigated land • • • 
1. 
It will be seen from this table that there is no fallow land in this 
village. This Baroda Savli Region therefore, coapares favourably with the 
Padra Kanham, in this respect. The percentage of net sown area to total 
area is very imich higher in this village than that of the village Kalian, 
considered earlier. The reason for this difference is to be traced mainly 
in the relief of the two regions Kalian village belong to a region d^iich 
is larger hilly and forested, ^ile Sardarpura village lies in Baroda 
Savli which is a dead flat, plain region. Further, Andhari village belongs 
to a region vdiere the forest cover on one hand restricts the availability 
of cultivable land but on the other hand provides wood for fuel; in the 
Sardarpura village, owing to the absence of forest cover, the villagers 
are led to use cow-dung as fuel instead of using it as manure. 
^ a r^  v> 3 
The land utilization pattern of 1961-62 is shown in Table LXXV. 
The use of land is mapped in Fig.48. 
TABLE LXXV 
Crops area in acres Percentage of net sown an 
KHAMF CROPS 
Tobacco 61.5 30.00 
Groundnut 41.3 19.95 
Bajri 32.2 15.63 
Kodra 23.8 11.65 
Sundhia (Fodder) 15.9 7.76 
Tur (Arhar) 11.2 5.34 
Rice 14.0 6.80 
Cotton 4.2 1.97 
Bavto 1.1 0.50 
Gaur 1.0 0.50 
RABI CROPS 
Castor 1.6 0.80 of N.S.A, 
Math 1.2 0.50 
^ G;; 
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It will be seen from Table LXXV that Sardarpura village cannot be 
classified as a double-cropped village. Math and Castor, which are 
the rabi crops constitnte 1.50 per cent of the net sown area. This 
contrasts well with the Kalian village of the 'Double-Cropped Irrigated 
Region' where gram, a rabi crop, constitute more than 33 per cent of the 
net sown area, 
Pig,48 shows the pattern of land use in the Idaarif and rabi seasons 
of the village Sardarpura. The map reveals that castor is grown in scans 
of the kodra fields. Such double cropping is possible without Irrigation, 
owing to adequate rainfall. But it does not ensure a good rabi harvest. 
When the rain fails or ceases earlier, usual, the wheat as a second 
rabi crop is almost lost. 
In some of the double-cropped kodra fields, the rabi crop/ math 
is taken. The cultivator usually divides the field into three sections. 
The portion of the field, which is most productive is devoted to wheat, 
while the less productive one is given to math. Math being a leguminous 
crop raises the fertility of the land on the one hand and on the other 
hand it also provides the farmer with ^vegetable protdin . This is an 
important food stuff to the people who are non-vegetarian. In the third 
section of the field the farmer would grow castor, which would bring 
him some oil. 
The fields growing groundnut and stindhia ( fodder) are never double-
cropped, because these two crops are grown only on very poor lands which 
can hardly support two crops in a year. 
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These fields owing to poverty of soil are single cropped fields. 
The fields that lie to the village settlements are benefitted by 
the village refuse and are most productive. These fields are invariably 
devoted to tobacco \ihich is an erfxausting crop and brings adequate 
remunerative return to the farmers. 
1? THE 'KEDIUll BLACK' SOIL TRACT 
The meditm black soil tract, named after the prevailing soils, 
extends over the major portion of the Baroda district, except the two 
Regions ( Kanham and Baroda-Savli), described earlier, covers the Lunawada 
taluka, the western part of the Santrampur taluka, the northern part of 
the Godhra taluka, the eastern part of the Halol talixka and the Jambugam 
taluka of the Panchmahals district. The most typical talukas of this 
tract are Lunawada, Jabugam, Sankheda and Chhota Ma^ gptx Udaipur. These 
will, therefore, be used as examples for purposes of statistics. 
Characteristicsi 
The i?ract in question is a flat plain with sli^t rolling topography 
towards northeast of Lunarada, in SanMieda and southeast of Chhota Udepur 
taluka, the relief features of which have been fully described in the second 
chapter. The most important characteristics of this tract, frcsn the agricul-
tural point of view, may be summarised as follows$ 
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Cta the vdiole these tract are fertile but around hilly areas the 
land is poor. In many places, especially \Aiile going from Ltinawada to 
Santrampur, one could notice bare, hard rocks. On slopes, there occur 
patches of brown soils, ijith a large admixture of stones. In the tract, 
north of the river M§hi, the preponderance of stones makes the soils 
unsuitable for crops like rice and cotton. This characterislic \inderlines 
almost every other aspect of the natural and cultural environment. The 
land is so poor that, in Jher, Korvai, Borvai, Pratapur, Dolatpura, the 
revenue per acre is only thirty paise. 
It must, however, be mentioned that within this medium black soil 
tract there are very fertile lands, where the accumulation of good soils 
has enabled the people to grow locally cash crops. The areas around Lunawada 
Dabhoi, Sankheda and Jabugam are the examples. 
Sub-divisions of the ^Medium Mack Soil Tract' 
mthin the Medium Black Soil Tract there are local differences in 
crops grown and in irrigation, on the basis of which, it could be divided 
into three Sub-Regions vizs 
(a) The Northern Hice~Kai2e-Groundnut Sub-Region. 
(b) The Southern Sub-Region. 
(c) The Eastern Rice-Groundnut-Cotton Sub-Region. 
Fig,35 shows the above mentioned sub-regions in the Medium Black 
Soil Tract. 
0 ^ 
(a) The Northern Rlce-Maize-aroundnut Sub-Region; 
The Lunawada, western Santrampur and the eastern and southern 
part of Devgadh Baria taluka of the Panchmahals district, belong to 
this Sub-Region. In the vjhole Medium Black Soil tract, Lunawada taluka 
which is lacking in rainfall, has an appreciable acreage under irrigation. 
In fact, the percentage for Dabhoi taluka is hi^est in the whole of 
this tract. The irrigation water canes from wells and canals. 
This sub-region , in the drainage basin of the Mahi. is a level 
plain, with altitudes less than 230 metres above sea level. To the south, 
elevations of the Devgadh Baria hills increase rapdily, vdiile to the 
east rises the Dohad Range separating this region from the 'Double-
Cropped Irrigated Region'. 
The author has selected fhe village C!haoria for a detailed study 
of the landr-use patterns of this Sub-Region. 
VILLAGE CHAORIA 
This village, 4 km. from Lunawada is situated on either side 
of the main road going from Lunawada to Santrampur(rig,49). This village 
has all the characteristics typical of the northern rice-maize-groundnut 
sub-regi on g 
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Fig.50 shows the village fields divided according to their fertility 
and productivity. It should be mentioned, however, that no quantitative 
assessment of .fertility can be given, but in the course of his field 
work of the writer visited this village and collected information on 
soil characteristics, on the availability of irrigation water and on 
the supply of manures to the crops grown in each field. On the basis of 
this enquiry the village land has been classified into three categories: 
Good quality land 'A' which is mainly medim black soil, is capable of 
kharif and rabl crops. 'B' medium quality land is sandy and less productive 
and the soil coloui' is slightly blackish, 'C« poor quality land whiA is 
south of the main road, and is^largely comprises reserve forests. Cdrtain 
portions are utilised for growing fodder ( grass) and for grazing the 
village cattle. 
Irrigations 
9.81 per cent of the net sown area is irrigated for rabi crops 
only. All kharif crops in this Chaoria village are unirrigated. 
Irrigation is done by wells and Fig. 51 shows the location of the fields 
which are irrigated. 
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Land Utilization: 
Table LXXVI shows the use of land in the year 1961-62. 
TABLE L X m 
Total area of the village 593 acres 
Use of land area in a^ -es Percentage of the 
total area 
Net sown area 428.3 71.10 
Fallow land 38.3 6,71 
Sorest 75.2 1320 
Land not available for 
cultivation 33.5 5.74 
Other uncultivated land 17,7 3.25 
Double r-cropped land 16.0 14,01 of K.S.A. 
Irrigated land 42.0 9.81 of N.S.A. 
Total kharif area 428.3 
Total rabi sirea 60.0 about 1/7 of the kharif area. 
Table LXXVI shows that there is a high percentage of cultivated 
land in the village. There is a small proportion of the land that is kept 
(P.9SZ) 
fallow^ There is however, a small percentage of the land that is " not 
available for cultivation, as it consists mostly of built up areas, while other 
small part is left for tanks , roads etc. 
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Because of irrigation facilities farmers are in a poisition 
to cultivate wheat and math crops in some of the fields during rabi 
Table LXXVII shows the use of land in the kharif and rabi seasons; 
TABLE LXXVII 
Crops Area in acres Percentage of net 
sown area 
KHARIF CROPS 
Rice 137.0 30.10 
Maize 80.0 18.70 
Groundnut 66.3 15.50 
Bajri 55 .0 12.95 
Bavto 35 .0 8.20 
Cotton 16. 0 3.50 
Jowar 14. 0 3.10 
Tur (arhar) 10. 0 2.40 
Grass (Fodder) 9. 0 2.10 
Sesame 5. 0 1.20 
Vegetables 1. 0 0.25 
RABI CROPS 
Math 20.5 4.85 
Wheat 20.4 4.73 
Gram 19.1 4.43 
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Some of the fields are double-cropped as they are occupied by 
wheat and gram in the rabi season. Math is also grown in this rabi 
season in the paddy fields. Math and wheat are grown with the help 
of irrigation. 
Fodder is grown close to the village site, tur (arhar) is grown 
with rice but this practise is observed in limited fields. There is 
very small percentage of land which is devoted to vegetables. 
(b) THE SOUTHERN SUB-REGI(B: 
The southern cotton-Rice-Jowar Sub-Region is represented by 
Jabugam, Jambu^oda, Sankheda, Tilakwada, Sinor, southeastern part of 
Halol, north and southeastern part of Dabhoi and southern parts of 
Waghodia talukas. Cotton, rice and jowar are the most important crops; 
and irrigation is ne^igible. In Pansoli village, for instance, rice 
and cotton together occupy nearly 60 per cent of the net sown area 
and only two acres of land is irrigated. But along the side of the 
Wadhwan canal, in the Dabhoi taluka, irrigated rice becomes an important 
kharif crop and some of the rice fields are capable <f growing irrigated 
wheat ( locally known as 'Piet' wheat) in winter season. 
The main differences between this region and Northern Sub-Region 
are: (l) This area for a long time growing cotton. As a cotton producing 
area, it ranks second in Central Gujarat. It is only recently that, 
with the rise in paddy prices, that paddy has been introduced. Under the 
3 f Q ^ Ay 
guidence of the Talulrai Development Officers the fields are being 
gradually bunded. (2) The soil in this region is heavier as ccmpared 
to that of the northern region and responds more favourably to the 
cultivation of cotton. 
The representative village for the Southern Sub-Region, for a 
detailed study, is Timbi, 
m U G E TIMBI 
Timbi is situated about S Ian. northeast of Dabhoi town, (Fig,54). 
The village has been selected by the writer for an intensive study 
of the land use patterns in detail. In the study of this village the 
writer has taken note of the recent developmenti, It is a very prosperous 
village because of facilities of canal irrigation. 
The soil map (Fig,55) classifies the village fields according to 
their fertility and productivity. 90 per cent of the Tlmbi's land categori~ 
ses as a good quality land and is depicted by 'A' on the map. ^B' medium 
and 'B' poor quality lands are concentrated towards northeast of the village. 
These lands are being utilized either as grqzing lands or for growing grass 
(fodder) in the monsoon season. At seme places the land is salty. 
Irrigation: SO 
* 
Irrigation is done by canals. The rice ( Pankhari) quality) fields 
near to the canal are irrigated. The other crop/ that is irrigated is lAieat. 
* Irrigated rice. 
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Land Utilizations 
Table LXX7III gives a summary of the proportion of the village lands 
devoted to various uses in 1961^62, 
TABLE L X m i l 
Total area of the village 602.6 acres 
\Jse of land area in acres Percentage of the total 
area 
Net sovm area 
Fallow land 
Forest 
Land available for 
cultivation 
Other uncultivated land 
Double cropped land 
Irrigated land 
Total kharif area 
Total rabi area 
526.1 
18.4 
29.4 
28.7 
319.0 
304.0 
526.1 
209.5 
87.30 
3.08 
5.00 
4.62 
79.66 of N.S.A. 
69.20 of N.S.A. 
2/5 of the Miarif area 
Table LXXVIII shows that there is a high percentage of land which is 
devoted to rabi crops. This, of course, is the most important characteris-
tic of this agricultural region. This is made possible by the availability 
of irrigation water, so that more than a half of the net sown area is 
i ^ 
(J i . 
- ? irrigated by Wadhwan csanals. Thou^ there is predominance of 
kharif crops, rabi crop is equally important, and hence the farmers 
are busy throughout the year, Fallowland and land not available for 
cultivation are insignificant. 
Table LXXIX gives a summary of the proportions of the village lands 
devoted to variou.s crops. 
TABLE LXXIX 
Crops area in acres Percentage of net sown 
area 
KHARIF CROPS 
Rice 326.1 61.00 
Cotton 86.2 16.35 
Fodder 57.1 10.90 
Vegetables 56.7 10.79 
RABI CROPS 
Wheat 118.6 22.52 
Vegetables 54.7 20.44 
Gram 18.1 3.43 
Val 18.1 3.43 
'? p 
•• n 
A study of Fig.57 shows most notably the double-cropping of fields, 
with paddy in the rainy season and \riaaat gram and val in winter. This 
double cropping is made passible by irrigation; and it may be noticed 
that where the canals are accessible, double-cropping is almost invariably 
done. The gram fields are not irrigated, and they are entirely dependent 
on the moisture retained in the soil. 
An important crop near the village site is vegetables. These are 
grown in smll plots close to the actual site, where the soil is relatively 
more productive and where the farmers can pay sufficient attention to the 
crops. The location of this village close to the Dabhoi town has further 
helpted the villagers in marketing the vegetables. The vegetables \riiich 
are sold in the town bring some cash to the farmers. 
(c} THE EASTERN RICE-GRODNDNUT-GOrTON SUB REGION ; 
In the Eastern Rice-Groundnut-Cotton Sub Region cotton is still 
important but rice assumes first place, mainly because of the soils. In 
Chhota Udepur taluka, for example, rice occupies 20.80 per cent of the 
net sown area, ^ile cotton is 16.37 per cent of the net sown area. In 
•part of this Sub-Region, groundnut is also important. 
The village Amalwant, a Bhil village, situated about 3 km. west of 
Kawant town (Fig.58) has been chosen by the author to represent the 
Eastern Rice-Ground-Cotton Sub-Region. 
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VILLAGE AMALWANT 
In Fig.59, an attempt has been made to classify the soil of the 
village according to their productivity and fertility. 
The good qyality land 'A' and poor quality land 'C covers almost 
an equal area. The medium quality is denoted by 'B'. 
The soil is essentially medium black clay. Rice and cotton are the 
main crops for good quality land , -vAiile on the medium quality land, 
groundnut , maize, tur, jowar etc., are grown. 
The poor quality land, situated south of the village settlements, 
is stony and hence, is utilized for grazing purposes. Patches of medium 
quality land within this area are cultivated. 
Irrigation is not practised in this sub-region . 
Land Utilization: 
Table LXXX shows the use of land in the yeal? 1961-62. 
TABLE L m 
Total area of the village .... 580.3 acres 
Use of land Area in acred Percentage of the total 
area 
Net Sown area 423.3 72. 77 
Fallow Land 15.7 2, 71 
Forest 12.3 2. 11 
Land not available for 
cultivation 14.0 2,41 
Other Uncultivated land ll,-5 2. ,00 
Double Cropped Land 40.7 9. 68 
Total Kharif area 423.3 
Total Rabi area Z0.4 about 1/20 of the Kharif area 
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It will be seen frcsm Table LZXX that there is a h i ^ percentage 
of cultivated land. A very small percentage of the land is kept fallow. 
There is a small percentage of double -cropped land and this is 
roainly because of lack of irrigation facilities in the village. 
The land utilization pattern for 1961-62 is given in Table LXXXI. 
TABI.E LXXn 
Crops Area in acres Percentage of net 
sovm area 
KHARIF GROESi 
Rice 130.7 30,94 
Cotton 110.5 26,13 
Groundnut 92 J5 21,39 
Grass (Fodder) 20.5 4.85 
Maize 20.3 4.80 
Tur ( arhar) 20.2 4,78 
Jowar 19.0 4,49 
Samel 5.3 1,28 
Vegetables 2.3 0.57 
San(Bcanbay Hemp J 2.0 0.27 
RABI SEASONS 
Black gram (Urd) 14.6 3.43 
Wheat 2.4 0.59 
Castor 2,0 0.47 
Math 1.5 0,35 
^ / ' «J ^  
The above data is cartographically represented in Pig. 60. It is 
evident that rice cotton, and groundnut are the princip^ral kharif 
crops, while other crops like fidder, maize, txir, jowar, etc., are also 
grown in kharif season. 
?. THE HALOL GODHRA PLAIN 
Location and surface features; 
The Halol Dodhra Plain ia the part of an alluvial plain formed by 
tributaries of the river Mahi. The plain has provided level space for 
larger settlements in the area, vdiich includes the entire Chikni and 
Madia basins and the upper basins of the Masri. Goma. Karad. Vishwamtri 
and Dhadhar. The plain rou^ly lies between 76 and 152 metre contour lines 
and tapers towards southwest. The Halol Godhra Plain includes parts of the 
Wa^odia, Halol Devgadh Baria , Kalol , Godhra and Seshra talukas. 
The Halol Godhra plain differs from the ' Double-Cropped-Irrigated 
Region', in respect of height, slopes and cultural features. It is much 
lower , Godhra being 82 metres above sea level (Dohad 333 metres). The 
area does not show undulations as are found in the 'Double-Cropped-Region. 
In the south, the levelness is broken by the volcanic Pavagadh hill rising 
823 metres above country level. 
Distribution of G].'ops 
The Godhra and Kalol talukas have the largest proportion of the land 
under crops in the whole of the Panchmahals iistrict, the percentage figiu*e 
of the net sown area to the total area being 61.92 and 69.82 respectively 
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The Halol Godhra plain cannot be called a double cropped tract, because 
rifie, groundnut, maize and cotton are grown in the rainy season and a 
negligible percentage of v^eat and gram la winter. The percentages 
of these crops to net area sown are as follows: 
TABLE L X m i 
Taluka Rice Grountiaut Maize Cotton Wheat Gram 
Godhra 28,60 16.68 17.07 8.89 2.21 3.97 
Kalol 26.63 36.31 1.33 9.79 1.91 1.11 
Actually , rice and cotton are grown in the more fertile areas, vAaile 
on sloping lands and wherever the land is stony and infertile groundnut 
and maize are grown. Groundnut is grown as a commercial crop as a else-
TfAiere in the Panchmahals district, often in rotation vdth cotton. 
3.47 per cent and 2.75 per cent of the ner sown area is irrigated 
in Godhra and KaiLol taluka respectively. Mostly the irrigation is made 
by wells. In these talvikas, there were, in 1961-62, 8,445 wells 
(kachcha and Pucca). Tube wells are now being erected by the taluka 
Development Officers and sites are also being chosen for the construction 
of regulators. The Government also give taccavi loan for the construction 
of wells. 
^ (n n 
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The soil of Halol Godhra Plain are naturally productive and the 
progressive Kolies obtain Mrly h i ^ yields from the land. According 
to the Gram Sevak of Jafrabad, the yield of paddy ( in that village) is 
l ,a i20to 1,280 lbs., per acre, while at Ghikodra, another village, the 
Gram Sevak claims a yield of 1,600 lbs. per acre. The yield of wheat is 
much lower, being 800 to 960 lbs. or even less per acre. Actually, this 
tract is a kharif tract, and it is possible to obtain greater yields of 
rice-groundnut. But, on account of lack of irrigation, in Kalol taluka 
the farmers will not take the risk, and usually sow kharif crops on the 
wheat fields. 
Rice and maize are grown for home consumption. The Patel's and 
Koli's, being intelligent farmers have adopted a sort of crop rotation. 
While paddy is sown every year in the rainy season, wheat may be replaced, 
after four or five years, by gram or lentil for one year. Such occasional 
rotation replenishes the fertility of the soils. 
The author has chosen Kadvipali to represent this region. 
VILLAGE KADVIPALI 
This village is located about 1 k.m. north of Gogamba on the right 
bank of the Karad river (Fig.6l). 
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An attempt has been made in Fig. 62 to classify the village fields 
according to their fertility and productivity. 
The good quality /(ddnd 'A' is alluvium and supports the crops of 
rice, in kharif and wheat in rabi season. This soil is capable of retaining 
moisture. 
The medium quality land 'B' is sandy which is very suitable for 
groundnut. 
The poor quality land 'C is more sandy as compared with 'B' 
ilass soil and occurs in three patches, on the south of the forest 
towards the west of Modia Dungar ( hillock) and in the southt-r, of the 
village, the land is mostly used as village commons (Gram Panchay&t) 
and grazing pruposes. 
Land Utilizationi 
Table LXXXIIl gives a summary of the proportion of the land devoted 
to various uses in 1961-62. 
TABLE L X m i l 
Total area of the village .... 379,00 acres 
Use of land Area in acres Percentage of thfe 
total area 
Net sown area 269.2 72.21 
Fallow Land 7.1 1.20 
Forest 
Land available for cultivation 56.4 14.19 
Other uncultivated land 46.3 12.30 
Double cropped land 76.8 20.20 of N.S.A. 
3 0 Lr IL/ \/ 
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The Table LXZXIII shows that there is high percentage of cultivated 
lend agd the perfientage of fallow land is insignificant. This is not 
only due to the high fertility of the land but also because of the industrious 
nature of the people in this village. Of necessity, certain types of land 
have to be left fallow for more than a year, i.e., they are all mostly 
old fallows. The reason why lands are left fallow has already been explained 
in the earlier chapter. Some of these lands have been or are being converted 
into cultivated lands. 
About one seventh of the total area is classified as ' land not 
available for cultivation". This consists of cultivable wastes and 
permanent pastures. The latter is used for grazing and is not generally 
good enough to be brought under the plou^. 'Chilturable wastes' are those 
lands which remain uncultivated for more than five yearsj seme of these 
areas are cultivated ^ four out? of ten years in a long crop-rotation. 
Table LXXXIV gives a summary of ths proportion of the lands 
devoted to various crops during kfaarif and rabi seasons in 1961-62, 
TABLE LXXXIV 
Crops Area in acres Percentage of net sown 
area 
KHARIF CR0K5: 
Groundnut 86.4 32.00 
Rice 76.5 28.50 
Cotton 45.5 17.00 
Maize 29.0 10.70 
Banti 18.0 6.80 
Bajri 14.0 5.00 
RABI CROPS: 
Wheat 53.0 19.67 
Gram 23.5 8.83 
1. Please also see Chapter XI7. 
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It will be seen fran Table EXXXIV that double cropping is 
slightly more important here than in the village of Ksinham Region. 
Of the kharif crops, groundnut, rice and cotton are the important, 
followed by maize and banti. 
Even without irrigation the villagers are able to obtain a h i ^ 
yield by using improved seed variety, green manure ajnd night soil. 
Of the rabi crops, wheat is the most important followed by gram. 
firOP Patternsi 
The field Patterns of the village Kadvipali shown in Fig.63 brings 
out some salient ctiaracteristics of crop patterns. In patches of land 
where some fertile soil has accuimilated, paddy is grown. Such fields, 
depending on the nature of the land and the initiative of the cultiva-
tors, is double-cropped. In such double-cropped lands, lAieat and gram 
are rabi crops. As these crops are grovm close to the village site, 
it is easy to identify the settlements with reference to the proximity 
of these crops. 
(y 
Fig,63 
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Livestock constitute as one of the important.' assets of the 
agriculturist. The cattle serves him in the field vfcere the farmer 
yokes the half-starved animal to his primitive plou^. The cow supplies 
milk, the most nutritious of his food; he prepares »ghee« (clarified 
butter) from this» The bullock helps him in transport, for the bullock 
cart is still the universal means of transport in the Indian countryside. 
Further, the cowdung serves as a ric> manure if it is not used as a fuel. 
It is no winder that cattle assumes a great significance in the life of 
the InJK-an Farmer. 
Statistics regarding livestock have been collected from the Eand 
Record Offices at Baroda and Panchmahals.lmong the livestock animal, 
cattle and buffaloes are classified according to sex, age and utility. 
In this Chapter^ statistic relating to the year 1961-62, by taloika-wise 
basis, have been used. They relate only to the animals kept in the villages 
and not in the towns. 
Distribution of Cattily; 
The Central Gujarat, with a total area of 6,463.5 sq.miles supports 
a total^population of 14,89,033 i.e., the total bovine population(1961-62; 
1, Throu^oat this Chapter and also in Fig,64 the term 'cattle' is being 
used to include buffaloes also. 
3 
was as much as 62 per cent of the total hman (rural) population 
(1961). This will give an idea of the crowding of cattle on the lan^ .-
What chiefly :Lnterests us is ' Working Cattle', i.e., bullocks, 
cows, and buffaloea-all over 3 years in age and used for work— vhether 
for transport or for ploughing. In the two districts, there is a total 
of 1,271,499 working cattle in the villages. For a total (rural) area 
of 6,401,5 sq. miles this works out to some 198 animals per sq.mile. 
A clearer picture of the situation will be revealed if we study the 
density of working cattle per 1,000 acres of net sown area. 12,71,499 
working cattle distributed over 2,529,159.2 acres of net sown area 
would give a density figure 502 cattle per 1,000 acres ( or 198 per 
sq. mile). The cattle are not, however, uniforraally distributed at 
this fcate. Eight talukas have densities more than 300 and twelve less 
than 200, as the following table shows: 
TABLE LXXIV 
Working Cattle J Density per 1,000 acres of net sown area 
More than 300 
Savli 463 Dabhoi • • • 386 
Chhota Udepur ... 450 Karjan • • • 384 
Sankheda 402 Jabugam • • • 366 
Baroda 389 Padra • • • 303 
Less than 200 
Godhra 195 Tilakwada • » • 141 Devgadh Baria ... 180 Limkheda * • • 130 
Lunawada 175 Halol • • • 100 
Sinor 174 Shahera • • • 92 Dohad 144 Kalol • • • 86 
ffhalod 143 Jambu^oda • * * 26 
1. See Table LLXVII Appendix 'A*. 
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A comparing of Fig.64 with Figs. 27. 21,2.19 would show the 
double-cropped irrigated tract of northeastern Pandmahals district is 
the poorest while the Kanham and the Baroda Savli Region have the largest 
noimber of cattle per 1,000 acres of net sown area. The reasons for this 
distribution are as follows: 
In the 'Double-Cropped ' Irrigated tract of the Panchmahals 
district, most of the land is occupied by forest and very limited land 
is available for cultivation. Being a hilly tract most of the cultivators 
are poor. Naturally the people keep only a small number of cattle. On 
the other hand, in the 'Kanham' Baroda , Savli, Sankheda, and Jabugam 
talukas,the load is much heavier. The people being more prosperous can 
afford to maintain a large number of animals for work. A Patel cultivator, 
for example, of the Kosindra village of the Sankheda taluka, owning 
18 acres of land, maintains only two animals. Except for cotton , he 
does not cultivate an^ other kharif crops. Further,the larger figure 
for the Kanham area is also because of the fact that a much larger propor-
tion of the area is under cultivation. 
Thus we can compare the number of working cattle per 1,000 acres 
of net sown area idth that per 1,000 acres of total area and the result 
is quite revealing, 
Savli taluka which has the highest number of cattle per 1,000 acres 
of net sown area as per Table LXXX7 above has only 236 animals per 1,000 
acres of total land area. The Table LXXXVI is illustrative^ 
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TABLE LXXXVI 
Taluka No.of Working Cattle per 1,000 acres of 
Net Sown Area Total area 
Naswadi 267 198 
Savli 463 236 
Limkheda 130 49 
ih. 
Of the 1271,499 working cattle vdaich were recorded 1961-62 , the 
classification was as follows? 
TABLE L X X m i 
Bullocks 5,99,628 
Cows • « • 3,14,364 
He-Buffaloes • • • 2,417 
She-Buffaloes « • • 3,55,090 
Buffaloes are used to a limited extent in the heavy soil tract of Chhota TJde-
pur and Naswadi taluka vAiich together have more than 1,000 working -he buffa-
loes. Generally cows are not used in the field because they dry up quickly 
and do not give calves. 
9 ^ Q 
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Cattle Breeds: 
There are several h i ^ quality cattle breeds in the area under 
investigation, but their number and locations are known only in a general 
way. The important breeds are Gir and Kankrej- type in Saurashtra.^ 
The true Kankrej cattle have a compact medium bodyjwith a well-
developed hump and hanging dewlap. They are good draught animals and give 
more milk. The Kankrej type i^ich has been widely recommended by the State 
Government, is developed mostly in the Karjan and Sankheda talukas. 
In the rural areas the Government intend to introduce the famous 
Hariana breed. This is a dual-purpose breed with its habitat in Punjab, 
Delhi and U.P. It has a proportionate body. The bullocks are good for fast 
ploughing and transport lAile the cows give a good yield of milk. Individually 
they mayl yield more than 8,000 pounds in one lactation. 
There are three well-toiown buffalo breeds, viz., Jafrabad, in 
Saurashtra, Mehsana in north Gujaret and Strrati in south Gujarat. All these 
breeds are valued for their high milk yields. Jafrabad breed is specially 
preferred by ^ee producers for the h i ^ fat content of its milk idiile 
males are good for heavy draft. This breed is now being developed at the 
Dairy Farm at Makarpura, 3 miles southeast of Baroda city. 
1. Techno-Econonuc Survey of Gujarat, National Council of Applied Econcxaic 
Research, New Delhi.(July 1963),p,37. 
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The existing irarieties of cattle are good both as regards milk 
capacity and work opacity. Cows may give on an average two pounds 
of milk every morning and evening, though individual cows may give upto 
V 
four pounds or more during peak time. The work capacity of the bullocks 
is also quite good due to its vitality. The buffaloee give a sli^tly 
larger amount of milk, on an average of ei^t pounds every morning and 
evening, but this, obviously, is quite a low figure compared to the 
milk-capacity of well-knovm breeds. One of the reasons for the low quality 
of the breeds is that there has been no definite breeding policy till 
now. 
For propagation of standard breeds, the Government have opened key 
village centres. There are eight such centres in the Baroda district, 
at Baroda, Savli, Miyagam, Dabhoi, Jabugam, Sankheda , Bodeli and C3ihota 
Udepurj and ten in the Panchmahals district at Godhra, Shahera, Luna;<rada, 
Jl^od, Dabhoi, Devgadh Baria , Halol, Kalol , StiMiFar and Jambu^oda. 
The work of up-grading the breeds is carried on at these centres and there 
does not seem to be mpih objection to this work in the villages. Except 
for these Government centres the villagers do not normally maintain many 
bulls for purposes of breeding. In 1963-64, only about 2,000 bulls were 
reported as breeding bulls. 
For efficient breeding, the Goverimient have also opened two Artificial 
Insemination Centres, at Baroda and Godhra. In course of time it is 
expected that each taluka Development Office will have one A.I.TJnit. 
Unfortunately, the response from the rural side to this work is rather 
poor. It is hoped, however, that people will Increasingly realise the 
utility of artificial insemination in improving the quality of their cattle. 
ZLl 
^^zing Facilities! 
The problem of cattle in the area iinder study is essentially 
one of feeding. Breeding, feeding and weeding are often quoted as the 
solution to the cattle problem. It will be s useless to introduce good breeds 
unless they can be properly fed. The poor quality of nourishment is directly 
related to the quality of animals. The animals are just allowed to graze 
freely anywhere and stall feeding is nearly unknovm v^ile feeding of 
concentrates is absolutely neglected even in the case of milda cows. In 
the hot dry suiamer when there is an acute water scarcity, the grasses 
wither anj^dry up and the villagers find it extraaely difficult to maintain 
proper feeding. 
Grazing Lands; 
It is rather difficult to define the term ' grazing Landsl Every 
village has a common grazing ground but there are no larger-scale grazing 
lands on the pattern of the American ( ranches'. 
In the Land Records Statistics, " other uncultivated land" 
(described earlier in Chapter VII above) consists of pennanent pastiires, 
culturable waste and small tree gEowbh and scrub lands. The permanent 
pastures include all grazing lands and village ccsnmons. Such lands are 
supposed to be ccanmonly used by the villagers for the grazing of their 
cattle. In 1961-62, there were 223,237 acres of such lands in the Baroda 
district (11.62 per cent,' of the total area) and 2,63,293 acres in the 
sy f c% 
Panchmahals district (12,04 per cent of the total area). Such pasture 
lands are much less extensive in the Santrampur Taltika ( loSS per cent 
in the Santrampur taluka);- since forests also are scarce here, the 
animals move over long distance> seasonally for grazing. These pasture 
lands are also rather scarce in parts of the Lunawada taluka were stony 
I 
soil and rugged slopes preclude any extensive grass growths. 
It is, however, not profitable to dwell at length on this point, 
not only because these pastures are usually very poor from the nutritious 
point of view, but a3..so because the cattle are grazed over every other 
piece of land. As the Royal Commission on Agriculture observed, the eat tie 
pick up their own fodder both from the nalmral grazing lands described 
above and from cultivated lands { after harvests), from current fallows 
and from forest lands. The Commission used a formula to arrive at the 
extent of ' grazing land'. This was to add to the area of forest open to 
grazing, three fourths of the area of culturable waste and one fourth 1 
of the area of unculturable waste,^ To this one may also add current 
fallows. Bat the point is lAiether these lands growr sufficuently rich grass 
fbr thfe' cattle. They have been grazed to such an extent that very little 
grass now reamins. No doubt, there are ricj» pastures in selected places. 
The valuable pasture lands of the Dohad-Limkheda tract in north-eastern 
Panchmahals district and in Waghodia taluka of the Baroda district \4iich 
1. Report of the Royal Commmission on Agriculture in India (1928), Bombay, 
Govt. Central Press, p. 177. 
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Two types of fodder crops may be considered: 
(i) crops which are already grown as food crops; and 
(ii) crops which may be grown only as fodder crops. 
The agricultural conditions in Central Gujarat , as indeed else^Aiere 
in the country, are such that the farmers, particularly the small faiwers 
find it hardly possible to devote large areas specially to fodder crops— 
They, therefore, depend mainly on the by- products of crops already grown. 
Maize and jowar are two such crops. Maize is a highly productive crop and 
is fit for silage also. It is sown in June, with a seedf-rate of i 40-50 
pounds per acre. The fodder vdll be available in Sept^nber, Unfortunately, 
this crop is not so widely groan in the area under investigation. Being a 
garden crop, it is ffrown only over small areas around the houses and occupies 
a small percentage of the cultivated land. Grown for fodder, maize can 
yield upto 16,000 pounds per acre, 
Jowar can grow on lands of low productivity and in acres of low 
rainfall. With a seed-rate of 40-60 pounds per acre, jowar can yield green 
fodder of 15,000 pounds. The dry stems of this crop are locally termed 
as 'Kabdi». 
Apart from these crops, the straws of wheat ( 'bhusaj , millets and 
rice are also used as dry roughages for the village cattle. The composition 
of these roughages is as follows.^ 
1, Whyte,R.O.: The Grassland and Fodder Resources of India,New Delhi, 
I.C.A.R., p,65. 
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TABLE LXXX7III 
Roughage Crude prat4«n CaO P 0 2 5 
Jowar 4.91 — — 
Millet 5,59 — — 
Rice 2.40-5.69 0.19-0.71 0.12-0.25 
Wheat 2.39-3.28 0.42 0.15 
The singAificance of Jowar is dear from the above table. 
In Baroda this crop is grovm as a vdnter cash crop. Certain other crops 
that could be profitably grown as fidder crops are ' Bajri ( a millet) 
•^ rajka' and the ' sundhia'. 
Of the improved varieties of grasses, one vdiidi has been strongly 
recommanded by the Government is NG-73. This is suited to light, well-
drained soils and is sown on well- prepared lands in the beginning of 
the rainy season. Some 20 pounds of seeds are sown per acre and the land 
is manured with ten cast-loads of cow dung per acre. Three cuttings 
are possible per annum and about 24,000 pounds of green grass are obtained 
in a year. This crop is now being distributed as part of development 
programme through the falvka Development Officers. 
Che of the best fodder crop 'berseem', (Trifolium alexandrinum). is 
an annual white-flowered clover, a native of the eastern Mediterranean 
countiies, particularly Egypt and was first intorduced into India in 1904. 
It is now mainly important in Punjab and western U.P. It is sown between 
3 i e 
September and December and is irrigated two or three timeH, It grows best 
on a ric^ loam.^ With a seed-rate of about 20 pounds per acre, it may yield 
t 
between in three to seven cuttings. 
Berseem is a very nutritive fodder with a prot4in content of •apto 23 
per cent and can be fed to working cattle as well as dairy animals. It can also 
be conserved as silage and adds to the nitrogen content of the soils. 
With all these advantages, berseen is still not sufficiently grown in 
the area under idoidjr study, chiefly due to lack of water for irrigation. Further 
it interferes with the rabi sowings. A further difficulty ( as pointed out by 
the Royal CoBimission) is that of persuading the cultivator to grov^-berseem or 
any other fodder crops instead of either a food crop or a cash crop. 
Apart from muD-tiplication and distribution of seeds of these fodder 
crops, another possibilities that should draw the immediate attention of the 
authorities is ensilage. To start ^dth, silage pits ( as is proposed to be 
done near Sukhsar) may be constructed. Storage of fodder will become signifi-
cant when the quality of the cattle breeds is improved, Gkjod breeding should 
be immediately followed by good feeding. 
The Cattle Problemi 
It is often stated that the main problem of cattle in India is their 
number. In Central Aijarat large proportion of animals is made up of useless 
and young stock. Of the 14,89,033 cattle, there were ( in 1961-62) 2,417 
useless animals and 398,104 young ones. But this has to be viewerf in the 
1, Whyte: ibid, p. 370, 
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background of the prevailing conditions of the human society. While a 
decrease in the number of cows may result in an increase in the yield 
of milk, the farmer has to keep a sxifficient number of working cows to 
produce Bnou^ number of calves to become working bullocks. Similarly, 
he requires both bullocks for work in the fields and she-buffaloes for 
milk ( to be turned into ^ee)^ . Thirdly, a large number of young stock 
is to be kept for purposes of replacaaait in view of the h i ^ mortality. 
The death of one work-bullock or a milch-cow is enou^ to drive the farmer 
into debts. 
The main problaa is really the improvonent of quality and better 
feeding. These have been discussed above. 
Dairy Farms t 
A number of private dairy farms exist in an around Baroda city and 
Godhra town to cater to the huge demands of their urban population. There 
are perhaps some 50 licenced dairies in Baroda alone and another 20 in 
Godhra. The milk is brought from the surrounding villages, usually on cycle, 
and sold to the dairies. None of these are , however, scientifically maii>-
tained, except the two— one the district Co-operative Milk Producers' 
Union Ltd., Makarpura , Baroda, and the other Bumia Milk and Butter 
Suppliers, Dandiya Bazar, Beuroda. 
1. Human Nutrition vis-avis- Animal Nutrition in India(1957) j A m«norandum 
prepared by the Joint Committee on Nutrition New Delhi, ICAR,p,16. 
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In the Panclimahals district, because of the lack of large urbanized 
settlements and also because of the difficulties of transport, the milk 
is usually converted into 'Mawa' and and then sold in the weekly 
markets. It has been observed by the author that Mawa prepared 
Godhra and around is sent to the Bcmbay Market, At the district and 
taluka headquarters, a few people keep some cows and buffaloes for milk 
supply but no properly maintained dairy exists. 
The supply of milk runs short in summer when the milk capacity 
of cows , which have but little grass to feed on is considerably reduced. 
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TRADE AND TRANSPORT 
The Interest of the geographer in transport and communications is no 
less than that of the economist. For the geographer, means of eoniiEunica-
tion are the arteries of the cultural landscapej they influence the growth 
of settlements and mans' econcanic activities. The significance of communi-
cations in a study of agricultural economy may not be readily apparent 
but they are ; very important for agricult-ure as for manufactxiring. In 
T 
fact, the Royal Commission laid great stress on the improvement of caouraani-
cations as a factor in rural progress, for " good ccamunications and 
efficient marketing arrangements enable produce to be moved cheaply and 
quickly to places where the demand for it is active...." 
In the area under study, roads and railways are equally importsmt. 
These roads and railways have played a big part in the econcanic development 
of Central Gujarat , not only for the movement of agricultural produce but 
also for forest produce in vdiich the area is richly endowed by Nature, 
R A I L W A Y S 
Central Gujarat is well served by railways. Out of 21 talxikas 
and two mahals of the area, 19 talukas are served either by the Broad 
Gauge or the Narrow Gauge railways. Tilakwada, Jambu^oda, Santrampiir, 
and Jhalod have no railway facilities. There are 123 places in the area 
which have railway station of vdiich 25 are on the Broad Gauge and ^ are 
on the Narrow Gauge lines.(Fig.65). 
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There are eleven lines running thrcsu^ this area and they area 
I. BROAD GAUGE : 
(a) Main Lines 
i} Bombay- Delhi 
ii) Bombay- Ahinedabad ( •fehis line bifurcates at Baroda) 
(b) Branch Line 
i) Godhra- Ahmedabad 
II. NjfiilROW GAUGE: 
i) Jambusar- Chhota Udepur 
ii) Ghandod- Timba Road 
. a 
iii; C3indod - Moti Karol Via Choranda Junction 
iv) Ghandod- Malsar Via Choranda Junction 
V) Caihuchhapunip Tankhala 
vi) Champaner- Pani Mines 
vii) Godhra- Lunawada 
viii) Piplodr- Devgadh Baria 
The total length of the railway lines in the two districts is 
488.83 miles (784 km) and this works out to 1 in'ck of railway line for 
every 13 square miles of land. 
U AJ 
I- BROAD G3LUGE 
(a) The Main Lines; 
These two main lines are (i) Bombay-Delhi and (ii) Baabay-Ahmedabad 
which are the most important of the lines mentioned above. The Banbay-
Delhi line was opened in 1867. Prior to this the district had no railway 
coimriuni cat ions at all. In 1870, the Baroda City was connected with Bcxflbay 
by the ( then), B.B. & C.I,Railway. The entire line is now operated by 
the Western Railway.^ Baroda is thus directly connected with the tvro largest 
cities of Indiaj this is a vital point to be renaanbered in any appraisal 
of the trade and transport of the district. 
(i) The Main Line (Bombay-Delhi) runs right through the Baroda and Panch-
mahals district, approximately northeast to southwest, from Anas station 
in the extreme northeast to Palej station in the southwest. The line passes 
entirely throu^ p Panchmahals and Baroda districts, taking advantages 
of the lowlands of the Narmada and the tributaries of the i^ii. The gradient 
of this line is low, being not more than ten feet per mile between Baroda 
and Gfcdhra; eastwards of Godhra, the land is more undulating and the gradient 
2 is several feet per mile. After passing throu^ the railway town of Dohad. 
1, Pratapnagar ( Baroda) is a Divisional Headquarters of this Railway. 
2. Dohad ( Do-Had) i.e., two boimdaries has a big LOCO WORKSHOP. 
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the line enters into the boundary of Rajasthan and M.P. and connects 
Ratlsm and other four running stations. There are five important stations 
on this line^ The len^h of this line within the district is about 107 
miles ( 173 km.). 
The goods carried a3.ong this line include mainly food grains, forest, g 
products and minerals Among food grains, wheat and rice are brou^t into 
the flistricts of Gujarat either from M.P. or Punjab throu^ this main line* 
Cotton, groundnut, oil jpulse etc., are transported beyond the two districts, 
to as far as Delhi, Hatl-xras, Ratlam, Ujjain, Bhopal and also to the South 
upto Madras and Beyond, Of the other agricultural crops, groundnut is the 
most important and is sent to the mills in Uttar Pradesh, 
Bamboo, CJharcoal, and other forest produce are collected from the various 
forests of the district sand exported to the north and to the east. 
This Bombay-Delhi line also brings into this district the local require-
ment of the people such as sugar and jaggery from the sugar mills of TJ.P. 
Punjab, M.P. and wheat frcm Punjab. Textile and other general goods come 
from Bombay and Delhi. 
It is obvious then that this line is the most important line (within 
the area under study) and considerably influences the econanic develojanent 
of the Baroda and the Panchmahals districts. Some statistical figures 
1, Namely, Samlaya Jn. Champaner Road Jn. Godhra Jn., Piplod Jn.Dohad c.r. 
2, Information collected from the Railway Offices at Baroda and Godhra(l964). 
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could be given to indicate the importance of this line: Six trains ( for 
passenger traffic) and se-vBn goods trains move each way over this rail 
perciday. More than half a million passengers pass throu^ Baroda and Goc3hra 
in a year. In 1864 , Baroda station handled about 1,46,000 tons of goods 
outward and 1,09,000 tons of good>invfardj of these grains, oilseeds, timber, 
glassware, ch«aicals and military stoFes were the important items moving 
outward and sugar, food stioff, lime, cement and iron and steel were the 
:lmportant items moving inirexd. At Godhra, inward goods in that year totalled 
nearly 28,000 tons, cement alone as was 16,300 tons and the r®naining chiefly 
consisted of coal, kerosene oil and petrolj. 
(ii) Bombay-Baroda-iShmedabad Broad Gauge Line; 
Prom Baroda, one broad-gauge line runs in northwest direction to Ahmedabad. 
This Baroda- Ahmedabad line ( of the Western Railway), runs within the 
area concerned for about 8 miles ( 12 km) (i.e., upto Ranoli) and afterwards 
the line enters the Kaira di.strict. 
The Baroda-Ahmedabad line was constructed in 1899 by the B.B. & G.I. 
Railway. This line brou^t Ahmedabad City nearer to Baroda. 
The Baroda-Ahmedabad line is one of the chief lines for coal and kerosene 
oil to northern Gujarat. Seven goods trains move either way between Baroda 
and Ahmedabad per day. These usually carry coal frcm the eastern coal fields 
of India to the industrial centres in the west; and run empty in the opposite 
direction. Other articles of importance, moving along this line, include food 
grains, charcoal and raw-cotton. 
Q I*'- ~ 
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This line is also important for passenger traf^c, for this connecrts 
the Main Line vdth the Bombay-Ahmedabad-line, Nine passenger services 
operate each way on the Bombay Ahmedabad route, 
(b) Branch Linet 
The Godhra-Ahmedabad branch line a is a broad-gauge line and does not 
touch the Baroda district at all and goes towards west of Godhra and joins 
the Main Bombay-Baroda-Ahmadabad line At Anand. 
This branch line was constructed in 1905 as a branch of the B.B.& C.I. 
Railway mainly to tap the forest resources of the Panchmahals district. 
Only a small length ( i.e., 15 miles or 23 tan) of this line passes throu^ 
the Panchmahals district. Tuwa and Timba Road Junction, are the important 
stations on this line. Timba Road jTinction has now grovm into a large railway 
settlement and also the Junction of a Narrow Gauge Line \Aiich starts from 
herej^south to meet Dabhoi— the bluest junction of the Narrow Gauge Lines. 
Four passenger services operate each vay along this line per day, 
II- NAKROW GAUGE; 
Jambusar-Ghhota Udepur; 
The construction of this Railway Line was started in 1879 and was 
completed in 1917. It has a total length of about 95 miles ( 151 km). This 
line nuis right throu^ the Baroda District and joins east and western parts 
from Chhota TJdepur to Masar Road for distance of about 89 miles (139 km). 
There are 8 other iniportant stations on the line. Namely: Mobha Road, Padra, 
f) n 
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Vishwamitri Jn, Eratapnagar ( Baroda^ on the Narrow Gauge), Dabhoi, 
Chhudihapura and Bodeli. 
This line r\ins throu^ the Padra Kanham-tract of the Baroda District 
and is, therefore, of considerable local importance. This rail line has 
helpfe^d to exploit the forest resources like timber, lac, bamboo, etc. 
of this district. The line is, thus, chiefly important for trade in forest 
produce. Several contractors have of late established large depots and 
set up saw-mills in Baroda and Sankheda, 
Apart from timber, pulses and oilseeds are moved from Padra along 
the narrow-gauge track to Pratapnagar ( another Railway station of Baroda 
on N.G.), 
R O A D S : 
The map showing the distribution of roads (ELg. 65) indicates 
large vacant areas in the road net. The Districts of the Central Gujarat 
are very nicely served by metalled roads in canparison to im certain other 
districts of State, like Surat, Broach, Ahmedabad etc., per square mile 
of land, the length aril- feyiiwj^jt of all types of roads is a little less 
than 0.25 miles for Central Gujarat j while , per lakh of population, the 
length varies from 63 miles for the Baroda district to 47 miles for 
Panchmahals district. 
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The distribution of roads shows two patterns radi«feing out from 
(i) Baroda and (ii) Godhra. 
B A R 0 D A: 
There are 848,71 miles of roads in this district. The Road 
Map clearly shows the dominating influence of Baroda City vdiieh is 
well-connected with all the taluka headquarters of the district and 
with the headquarters of the snrrounding districts. The main roads 
branching out from Baroda are as follows: 
Bar oda-Ahme daba d Via Banoli 
Baroda-Bombay Via Karjan 
Baroda-Alirajpur Via SMvrajpur and Chhota Udepur 
Baroda-Godhra Y±a Halol 
Bar oda-!Sa j pipla Via Dabhoi and Chandod 
BarodafeJambusar Via Padra «§• Masar Road 
Of these,the most important is the road to Ahmedabad. This is a 
north and with Bombay in the south.This Great Trunk Road 
National Highway, connecting Baroda with Ahmedabad ii/-the runs nearly 
parallel to the railway and like the latter, is the most important of 
all the roads in the district. It is the most heavily traffio-ridden, 
not oray for passenger traffic but also for goods traffic. It is along 
this road that important articles and commodities are received in Baroda, 
The most important locally p{roduced goods are, of course, from the farm. 
Wheat, rice , gram , pulses etc. are moved in large quantities to the City, 
o r- p 
to be consumed there and also to be re-exported outside. Prom outside the 
district, various articles move by this x road and are imported from 
Bombay, Ahmedabad, Delhi etc.,. These articles include clotg, sugar, foot-
wear, cycles, machinery, cars, yarn, cigaretiis, medicines, tea, Dalda 
fruits etc.^ Baroda city has a big cloth market vAiich is fed by contiiious 
supplies from Bombay-Ahmedabad along this truok road. Unlike many roads of 
Central Gujarat, this road has very few grades. 
G 0 D H R A; 
Like Baroda, Godhra is also well-connected with various places 
by roads. Of these, the most important road for both passenger and 
commodity traffic is the Baroda-Godhra road. This is a'vital link' 
for Godhra tovm and for the district of Panchmahals also. It is by 
this road that the various daily requirements and essential cotnmodities 
are brought into the flistrict. Thus doth, grocery, cotton , woil , 
kerosene oil, diesel oil, petrol, dalda , sugar, jaggery etc., are 
imported from Ahmedabad, Bombay and other places and routed throu^ Baroda 
2 
to Godhra by this road. In the opposite direction, grains, oilseeds and 
^ee which pour into Godhra town from the Countryside are exported and 
move along this road to Baroda and elsewhere. Many of the articles received 
1. Information collected from the Octroi Posts, Baroda City. 
2, Information collected from the Octroi Posts, Godhra. 
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distribution in the market villages.This road is also important for the 
in Godhra frcm outside are also sent inside the district fo^/the transport 
of forest produce from Godhra to Baroda, Several contractors who have 
their depots both at Godhra and at Baroda avoid the inconvenience of rail 
transport and prefer to use their own trucks. 
This all-weather state Hi^way road is about 80 miles long. Just before 
entering the Godhra district the road crosses the River Goma ( a tributary 
of the River Mahi) over an all weather bridge. 
(iii) Northward from Dabhoi ( apart from the Baroda road) is the new 
P.W.D. Class I road upto Erayagpura and fran there one seasonal road goes 
to Kherwadi , Rustamptir, Morkhala and Totar Mata. This road brings to 
Dabhoi cotton, rice, jowar, groundnuts etc., Kherwadi is also connected 
with V/aghodia and Baroda on the west and Goraj in the north via Gogalpur. 
Kherwadi, a small village is a sort of bus-junction, as the Bus fi'equency 
Map (Fig,66) clearly shows. 
OTEER ROADS: 
The following are the roads running frcm Baroda: 
(i) Baroda-Altrajpur via Shivrajpur and Ghhota Ddepur. This connects 
Baroda with the taluka headquarter of Halol,Jambu^oda, Jabugam and Ghhota 
Udepur and passes through the eastern medium-black soil tract of Ghhota 
Udepur taluka and then enters into the boundary of M.P. near Pherkui. The 
roadjoad passes beyond Ghhota Udepur, crosses the River Qrsang over a 
High bridge and then goes strai^t and reaches Alirajpur. (M.P.) 
? e o 
(ii) Baroda-Rajpipla v ^ Dabhoi ;,>- r.vc I: This roqd connects Baroda 
with Sipr Rajpipla. Uchad being the only important point on it frcan i^ere 
the road takes a turn and reaches the ri^t bank of Harmada. The passengers 
alone are ferried across to continue their journey. This road does not 
have a heavy traffic but brings in grains, fuel, timber, sandstone flags, 
cloth, ghee, charcoal etc.. The importance of this road has increased 
because "Rajpipla by road is nearer than the train route. 
(iii) Baroda-Jambusai" via Padra and Masar Road: Ercxn, Baroda there runs 
a class I road, 60 miles km.) upto Jambusar, passing througji the 
taluka Headquarters of Padra. At Padra the road is Joined by the two roads 
(i) Miyagam (Karjan), GayaJ and (ii) Miyagara-Sadhi. Both are seasonal 
roads. The Padra road has now been considerably improved and bridges have 
been constructed across several 'Nalas' . Of the roads from Baroda, this 
road is extremely important so far as goods traffic is concerned. The 
articles coming along this road to Baroda are chiefly Tur (arhar) and 
pulses from Padra, 'Ifains and vegetables are also brought into the city, 
by this road. The greater importance of this road is naturally due to the 
fact that it passes through one of the most fertile tracts of Central 
Gujarat. 
Baroda is connected with Bhilapur , Mandala ( Baripur), and Karmal; 
the road beyond Bhilapur is only seasonal being used in fair weather. 
The Miyagam -Karjan -Dabhoi fair weather road passes throu^ the large 
villages of iCarvan and Baripur. 
o L/ 
Prom Dabhoi also, {several roads branch out in various diredlrions. 
The more important of these are as folloirs: 
(i) Dabhoi-Segwa: This road about 9 miles ( 13 km) in length, first 
passes throu^ the fertile Kaniiam Dabhoi. From Segva three seasonal;^ 
roads branch out oneioi' Malsar second to Sinor and third to Barkal, All 
these three villages are on the ri^t bank of the river Narmada. Throu^ 
these roads agricultiiral commodities and ^ee are brou^t into Dabhoi 
town while from Dabhoi, grocery, sugar etc. move out, 
(ii) Dal^oi-Tilakwada: Ch the south side, Dabhoi is connected with 
Tilakwada- taluka Headquarters. From Tilakwada one ogn take a circular 
route to Dabhoi Jetpur, Gangadia, Agar, Vajaria and Limpara villages. 
This road brings to Dabhoi raw cotton , rice, jowar and bajri. The 
importance of this road will be understood vAien it is realised that it 
passes through the cotton tract— of the district. From Gangadia, on the 
east, the road goes to Naswadi ( again a taluka headquarter and also 
a place of local importance), and Gadboriad vrtiich is the terminous of 
this road. Between Naswadi and Gadboriad, the road passes throu^ tealc 
forest and forest produce is, therefore, an important article carried 
by this road. 
Apart from the roads described above, there are a number of other 
metalled roads, chiefly of local importance. These cnnnect large market 
villages with one another or W-th the towns. These may be all-weather 
roads or fair-weather road. Examples of such roads are Godhra-Lunawada, 
0 (? ^  t/ 'b (0 
Lunawada-Santrampur; Santrampur-Godhra, via Santroad; Santrampur-Jhalod; 
Jhalod-Dohad: Dohad-Godhra; Piplod-Devgadh Bariaj Dohadr-Garbadaj Devgadh-
Baria- Ghhota Udepurj and Kawat^ Devgadh Baria to Halolj Godhra to Anandjetc 
Village Roads: 
Besides the various metalled and unmetalled roads described above, 
we have the cart-tracks that connect the different villages. The cart-
track is the universal route for the villager, and the bullock -cart, 
his universal means of transport. 
In the sticky, clayej soils of Baroda the cart-tracks become extremely 
muddy in the rainy season and are closed for traffic so that the villages 
in the interior become inaccessible . It is only after the rains are over, 
that post-monsoon repairs are done over the U nalas' and else^Aiore and 
the carts start moving. 
At the other, extreme, isi many parts of the Panchmahals district, 
no cart-track can move and villagers move on horsebadc. Over the rugged 
forested slopes (in eastern Devagadh Baria), there are practically no 
means of transport. 
Bus-FreguBncy Map: 
Che method of studying the importance of roads is to find out the 
frequency of bus services playing on them. The map (Fig. 66) includes State 
Transport bus services. There are no private buses in S Gujarat State 
as a whole. 
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Four centres stand out prominentlyj 
(a) Baroda (b) Dabhoi (c) Godhra (d) Dohad 
Baroda is important in itself as industrial centre. It also happend 
to lie on a National Hi^way. We, therefore, have local services from Baroda 
to Godhra and also throu^ services operating beyond Godhra. Th-erou^ 
service buses operate beyond Baroda, up to ilhinedabad, Ltinawada, Dohad 
and Alirajpur. On the south side, Baroda is connected by bus-service 
with Jambusar. This route, is, therefore, most heavily traffic-ridden 
road. 
Being the headquarters of a Ganmissioner's Division, Baroda is 
well-served by buses connecting this City with iihniedabad. Ebqjress 
services between Baroda Ahmedabad are regularly run . 
The other bus routes are mostly of local importance . The most 
important of these are the Baroda-Godhra j Baroda- Padra,the Godhra-
Santrampur and Dohadr-Jhalod services. Because of the favourable topography, 
the buses take a much lesser time to covdr these routes in spite of 
comparatively more halts. For instance, the distance of about 80 miles 
( 128 km. ) between Baroda and Santrampur may be covered in as many as 
four hours j vAiile frcmi Godhra to Dohad a distance of abour 40 miles 
(64 kms.) it may take 2 hours. The Devgadh Baria-C3hhota Udepur; and 
Chhota-Ddepur- B8.roda routes are also well served by buses. 
In the interior of the Banchmahals district, the services operate 
only in the 'open' or dry season, i.e., from December to June and there 
may be but a couple of services per day. The buses usmlly bring the 
?er 
ISrom. a small village ( e.g. Kundawada) to a talxika headquarter ( e.g., 
Devgadh Baria)j the passengers usually visit the latter for shipping, 
litigation or other work and return to the villages by the evening service. 
The transport is quick and the services are reliable, because of the 
efficient management by the State Transport Corporation Officers. 
Development Work; 
The importance of roads in an area poorly served by railways has been 
well realised by those in charge of planning and several items have been 
included in the fi F3.ve Year Plans for the repair of roads, ccaistruction of 
bridges , etc. For jjistance, the following items were envisaged for the 
year 1964-65. 
(i) Construction of a Bridge over River Dhadhar on the Baroda-
Dabhoi Road- Estimated cost Rs. 20,000.00. 
(ii) Dabhoi-Miyagam (Karjan) metalled road viz., Mandala Estimated 
cost- Rs. 65,000.00. 
(iii) Improvement of the Santrampur -Dohad Road. Estimated cost 
Rs. 25,000.00 
AD. ambitious project was to improve the old Oihota-Udepur -Devgadh 
Baria Road at an estimated cost of Rs.one Lakh. Another two and a half 
lakh rupees were allotted in the next year for this work. Large amiunts 
were also allocated for the repair of important roads like the Baroda-
Ahmedabad Road, 
River Transport: 
The River Narmada is nevigable but is not used for floating rafts of 
timber, bamboos and firewood. At many places like Oiandod, Malsar and Barkal, 
a ferry service operates in the rainy season, to cross the river from one 
bank to the other. 
CMPTER XI? 
GCMMUNITY D E m o m E W ? 
Conmranity Development is a phrase vriiich has gained wide currency 
during recent" years. In India the concept of ccamminity development has 
found a very wide and deep application. Our programme of community develop-
ment which began in a modest way on October 2, 1952, represents India's 
fulfilment of the pledge to help improve the standard of living of the 
people. It represents the awakening of the masses in the five and a half 
lakh villages of this country. 
Dr. Ensminger defines the objective of the Ccaiuminity Developmfflit and 
National Ebctension Service Progr^pmes as " to assist each village in plann-
ing and carrying out an integrated , multi-phased family and village plan 
directed toward increasing agricultxiral production; improving existing 
village crafts and industries and organizing new ones? providing minimxim 
essential health serv3.ces and improving health pfcactices; providing the 
required educational facilities for children and an adult educational 
programme J providing recreational facilities and programmes; improving 
housing and family living conditions j and providing programmes for village 
women and youth", ^  On the lAole the Community Development Programme aims 
1, A Guide to Coomiunity Development (1957), Grovt.of India, Hinistry of 
Canmunity Development, p.2, 
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at an integrated advance in all spheres of village life. One of the 
basic aims of these programmes is to change the outlook of the village 
people and make them selfreliant responsive citizens. 
In outlining the basic principles of development work at the Fifth 
Development Commissioner's Conference, Shri V.T.^trishnamachari, (then) 
Deputy Chairman of the Planning Gcaamission , mentioned two programmes viz., 
(i) the permanent or long-term programmes for the villages as a d^iole. 
This involves mainly various aspects of land-reform , viz., improvement in 
agricultural econcanic institutions, consolidation of holdings, proper land 
management, improvement of irrigation facilities etc, (ii) Annual programmes 
for every family for increa^sed production and employment. 
The Development Blocks: 
Originally, the programme of Community Development consisted of three 
typess viz.. National Exten«tion Service, Community Development and Post-
Intensive Programme, To attain a sustained and accelerated tempo of 
development, all development blocks^ have now been classified into three 
o categories viz., Pre-Ejctension, Sta§e I and Sta^e II. 
1, The Block is the basic unit for implementation of the Ccxmaunity Development 
programme and generally comprises 100 villages spread over about 400 sq.km. 
and covers a popxtLation of 60 to 70 thousand. The figures, however, vary frcat. 
State to State. For instance, the average area and the average number of 
villages per block in Sajasthan state %te 350 sq.lon. and 52 respectively. 
(Figs, calculated from India, 1960,Delhi, Govt,of India Ministry of Informa-
tion and Broadcasting), 
2, Stage I Blocks have a budget of Rs,12 lakhs each and a period of five years. 
Stage II Blocks , also for five years , have a smaller budget of Rs.5 lakhs 
each. 
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The following are the Blocdcs that are at present operating in the two 
Districts under study( Jig.67). 
S.No. Block Area Population No. of Year of 
(sq.km.) vil 1 ages starting 
I- BARODA DISTRICT: 
1, Jabugam 800.8 110,891 215 March, 1954 
2. Sankheda 722.4 115,539 186 Oct. 1955 
3, Haswadi (including 
Tilakwada) 821.8 94,134 337 May 1956 
4, Padra 525.0 139,160 85 April 1957 
5, Chhota Udeptur 1,368.0 145,143 380 April 1958 
6. Savli 798.5 131,406 135 April 1958 
7. Baroda 633.5 461,020 122 March 1959 
8. Dabhoi 640.0 119,783 121 March 1959 
9, Sinor 292.6 47,053 41 March 1959 
10. Karjan 586.0 87,522 95 March 1959 
11* Waghodia 558.6 25,675 95 March 1959 
II- PANGH14AEALS DISTRICT: 
1. Kalol 399,7 99,775 70 Oct. 1953 
2. Godhra 1,087.5 215,427 164 May 1956 
3. Limkheda 1,067.1 126,802 244 April 1957 
4» SantrampuT 1,363.3 188,734 400 Oct. 1957 
5. Sjchahera 585.3 89,982 89 1958 
6. Devgadh Baria 1,158.2 174,706 187 June 1959 
7. Halol 488.3 100,173 128 1959 
8, Jhalod 808.8 120, 996 152 Octo 1959 
9. Dohad 872.2 188,625 124 May 196G 
ID. Jambughoda 142.0 16,629 56 May 1960 
11. Lunawada 930,3 147,097 341 May 1960 
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With the exception of the blocks of Jabugam , Sankheda , Naswadi, 
Padra, Chhota Udepur, Halol, and Godhra the remaining blocks UU31.S,'59, 
5csswere in the pre-extension stage. If we consider only Stage I and Stage II 
Blocks, it can be seen that on that date, about 25 per cent of the total 
area was served by such Blocks and about 38 per cent of the rural population 
was benefitted by development programmes. There are plans for covering the 
entire area of both the iiistricts by Blocks. Three Blocks were recently 
(i960) opened at Jamlsu^oda, Dohad and at lamawada. At present the entire 
area of two districts is benefitted by the Comnranity Development Programmes. 
A g r i c u l t u r e : 
C3ur main interest is in agriculture. The programmes for agriculture include 
the following: 
Preparation of the village agricultural programme 
Introduction of improved seeds 
Conservation of dung and other wastes ^ 
Introduction of improved agricultual implements. ^  
Introduction of plant protection measures. 
Expansion of vegetable and fruit cultivation. 
' Increasing the area under irrigation throu^ minor irrigation works. 
These progeammes are envisaged only for the pre-extension period, 
T^ Jhen the Block is upgraded to the next stage, there are ambitious programmes 
for implementation of master plans for several villages, for adoption of 
green manuring as a normal practice, for increase of fodder-crop area etc. 
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Distribution of improved seeds is one of the important items 
carried out by the Blocks. This Is because, yields can be considerably 
increased by using improved varieties of the seeds of cotton, paddy, 
wh«at etc. The work of distributing these seeds has now been entrusted 
to taluka. Upto 31st March, 1961, all the Elocks in the two districts 
had distributed more than 1,50,000 pounds. The largest amount had been 
distributed in the Sanheda, KaloV and Godhra Blocks, not only because 
these are the oldest but also because in these Blocks the farmers are 
comparatively more progressive and the land relatively more productive. 
On the other hand, in the poor tract served by Chhota Udepur, v^ere rice 
cotton, groundnut and maize are also grown, only 1^ 900 pounds of improved 
seeds had been distributed whereas Godhra was giv«a 4,000 pounds ( about 
700 lbs. per annum) It is obvious^ then^ i that the work that can be done 
by any Block depends not only on the initiative and enthusis^ of Block 
Officers but also on the nature of the people and the productivity of the 
land. 
Another important work done by the Blocks in the sphere of agriculture 
is the distribution of chemical fertilizers of which nearly 90,000 lbs. 
had been distributed.^ In thia respect the Karjan Block occupies the 
leading position, having distributed 38,250 lbs. The reason for this is 
that this Block is the richest region and is known as the 'Padra Kanham'. 
1. All figures represent comulative figures since inception, as on 
31-3-61. Courtesyj ^ he District Statistical Officers, Baroda(l962) 
and the Collectorate, Godhra (l962). 
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This region is occupied by the most progressive farmers of the district. 
The Chhota Udepur and Jambu^oda ELockjare poorer in this respect* 
Apart from the distribution of improved seeds and fertilizers, 
the Block have also been distributing improved implements, have brou^t 
more area under cultivation and have made ccanpost pits. 
It may be emphasised in this connection , viz., that much of the success 
of a Block depends on the Village Level Worker (?.L.W,) or the Gram Sevak. 
The Gram Sevak represents the lowest rtm^ in the ladder of hierarchy 
in the Block organization and is scxnething of a miscellaneous worker. 
He should be carefully selected and trained and must, in turn, be treated 
with respect.^ It is left to these Gram Sevaks to explain to the people 
the significance of improved seeds and fertilizers. Enthusiastic and 
intelligent Gram Sevaks have been able to achieve some success in their 
villages. For instance, the Gram Sevaks of two villages, Navi Jithardi 
and Kadvipali ( villages lAiich the author visited) had taken unusual 
interest so that, Navi Jithardi secured a first prize in district competi-
tion, vAiile Kadvipali has also made considerable progress. 
1. Mr, M.L.Wilson, Ford Foundation Constiltant in Community Development 
who was invited by the Government of India to have a broad look at 
the various development programmes, has made a vigorous plea in defence 
of the Village Level Workers and has described them as ' hard and tire-
less workers'. Vide ' Community Development Programme in India'(Report 
of a Survey) (1956), Ccsnmunity Projects Administration,p.8. 
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The chief results of Block work in the sphere of agriculture are as 
follows J 
l) Increase in the area under cotton, with the help ofs 
' .• distribution of improved varieties. 
ii) Increase in the aree of paddy with the application ofs 
(a) liberal supply of water, 
(b) distribution of improved varieties of seed and 
(c) the bunding of fields. 
iii) Increase in the yield of all the crops, particu3a:'ly paddy, gram, maize, 
bajri , cotton and jowar. 
iv}i. 1 Conversion of fallow lands into cultivated fields, particularly 
with crops like cotton and paddy. 
It cannot be said that the Blocks have been able to achieve all-round 
success in respect of agricultiire, perhaps because there are too many 
items of work to.- be done. It is interesting to nofce in this connection 
that at the Annual conference on Community Developnent held at Mount Abu, 
it was emphasised thtb^ the number of items in the block development programme 
as a whole, and the items in the field of agriculture need to be reduced y 
so that a concentrated effort can be made in tadcling the basic issues. 
The main item that has become popular with the cultivators is improved 
seeds. The people have generally begun to appreciate the utility of such 
seeds, particularly in the case of the rust-resistant No.65 -vrfaeat. An 
9 /. 
equally great response has not been forthccaaing in the case of chemical 
fertilizers, the reasons being that (i) the people are more familiar with 
green manxires and farm-yard manures, (ii) fertilizers reqxiire more water 
which is generally lacking and (iii) they are too costly for the ordinary 
farmer. Again, the Block Development Officers often face difficulties in 
making the illiterate people of the Panchmahals distrisrb to appreciate 
the importance of these fertilizers. 
It would be interesting to note the observations made by the Agricultural 
Extension Officer^ , Santrampur, with regard to this Block where the inhabi-
tants are mostly Bhils. " The agricultural programme was successful so far 
as the :: items of less investment are concerned, such as green manuring 
or seed distribution. It was partly successful to have irrigation by wells. 
The cultivators, however, hesitate to take up fertilizers as they cannot 
afford to purchase it., in cash and they think it too tedious to take a 
loan'.' This is, however, an extreme case; for, in the well-developed Dabhoi 
Blo^, where irrigation water is available, there has been a steady increase 
in the use of chemical fertilizers. Apart from other factors, the Block 
claims to have an active cooperation of the people is the use of the ferti-
lizers. 
One concrete exejmple of the effect of Development work on land-use 
can be given here. In the village map of Anal want (Fig. 60) one may notice 
(especially in the southern portion) a large n-^ber of fields which lie 
fallow. These fields are left uncultivated not because of the infertility 
of soils but mainly due to soil erosion. On account of stfeep slopes, the 
top soil particles are being removed from below and iiltimately washed away 
1. These have designated as Taluka Development Officers with effect from 
the inception of Panchayat Raj in Gujarat State,April 1963. 
by streams. With the establishment of the Block at Clihota Udepiir, ( and 
certain other villages), the work of embanking the fields has been taken 
up in order to arrest the downward movement of soil particles. As the 
author has seen for himself, the villagers have, with great interest, started 
constructing earthen bunds on the sloping groimd, one or even 1,5 metres 
high . With the retention of the soil, some of the fields v^ich previously 
remained fallow have now beam converted into paddy, wheat or even double-
cropped fields. In the past four years i.e., frcm 1958 to 1962, bunds 
have been constructed in at least 15 fields. As a result of this,the 
following changes in land-use have taken place.^ 
Description 1958-59 1961-62 
Ket sown area ... 495 acres ... 527 acres 
Double Cropped Land ... 108 acres ... 162 acres 
( or 22 per cent of KSA) (or 51 per cent of NSA) 
Paddy ... Ill o^ cyes ,.. 157 acres 
Irrigation: 
The Ccanmunity Development Programme of irrigation does not contemplate 
huge projects like the Ehakra-Nangal, the Damodar Valley etc., for these 
involve enojirmous a^ nount of money, foreign mach^inery and material and 
even foreign experts. The construction and maintenance of large tanks 
1, Figures obtained from the village Talathi. 
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is also under the Irrigation Department and does not come under Block 
programmes. The Block programme includes cailj smaller workslike the 
construction, repair and deepening of surface wells, the installation of 
tube-wells, putting up of anicut diversion weirs at suitable points on 
streams and rivers/ etc?" 
Till 31st March, 1959, 347 new wells had been constructed in the two 
districts. Here again the largest nxunber had been dug in the Karjan (lOOj 
and the Dabhoi(59) Blocks. In many parts of the Fanchmahals, particularly 
in the Santrampur, Jhalod and Lunawada taliokas , the construction of new 
wells is hampered by the presence of hard rocks at the surface. Still , the 
work is going on . The Blocks have also constructed a few tanks, installed 
more than a htuadred and fifty irrigation pumps and a few Persian wheels. 
By these variou^means, the Blocks have been able to bring in nearly 4,252 
acres of additional area under irrigation, the Sankheda Block alone account-
ing for 985 acres. 
It is possible for the Blocks to construct in several parts of the 
Fanchmahals districts, anicuts across ' nalas' so as to irrigate paddy and 
wheat over small areas. The difficulties appear to be (i) lack of sufficient 
funds for this piirpose, (ii) deep entrenchment of nalas below the-country 
level and (iii) the apathy of the local people. Often the people are not 
willing to pay increased revenue on irrigated land* 
1. Commxxnity Development , Programme and Benefits (Ministry of Ccniraunity 
Development) ( 1968), Delhi, Manager of Publications, p.15. 
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The possibilitteg of block irrigation must not, however, be xmder-
estimated. Every Block has an overseer who would be of considerable help 
to the villagers in selecting the site for minor irrigation works. The 
Block Officers are continuously in search of new sites for the construction 
of anicuts, regulators and wells. 
Since irrigation is the crying need of the area, it is to be hoped 
that with more- cooperation coming frcan the people and with the availability 
of larger funds , the Hteks would be able to construct many more wells and 
anicuts and thus extend the area under irrigation covered by minor works. 
Other Aspects of Develoment Worki 
There are at least two other aspects of Development Work vfeich have 
a bearing on agricultxiral production. One is ccxnmuni cat ions and the other, 
co-operation , T^e laying down of all main roads is under the Jurisdiction cf 
the Public Works Depaartment, The Blocks are concerned mainly with the cons-
truction and improvement of ' kachha' roads and the construction of culverts. 
In all, about 290 km. of such roads had been constructed till 31st March 1962. 
The importance of these roads lies in increasing the degree of accessibility 
of the interior villages. Since increased facilities &r marketing is an 
important facfcor in improving the lot of the agriculturists, the availability 
of easy communications with markets will naturally make it easier for the 
farmers to sell their produce at competitive prices. It is in the sphere bf 
roads, it must be mentioned here, that people's participation in the programme 
is perhaps the most marked. 
o ^ P 
Co-operation is now increasingly recognized as the means by which 
the condition of the average farmer can be improved. Both the Linlithgow 
and the Sir John Woodhead Commissions had emphasized on the importance of 
the co-operative movement. In the words of the latter Commission, " the 
future development of agriculture in the case of small and medium farmers 
depends in considerable measure on the organization of these classes into 
multi-purpose village co-operative societies"^. Block offices have, there-
fore, been provided with a Co-operative and Panchayat Inspector whose tasks 
are to encourage the villagers to organize co-operative societies. Such 
societies may give loans on a low rate of interest? may distribute seeds, 
give loans for improved implements and even arrange for marketing the 
J 
agricultiaral produce. The societies, however, mostly perform the first 
function only. 
A..E-E r 9 i s 9 It 
Although in individual cases , much progress has been made in the 
spheres of agriculture, irrigation and animal huAbandry, it will be difficult 
to assess the general improvement at the district level. In individual 
cases, progress has been made due to the special interest shown or enthusiasm 
taken either by the people concerned or the local Gram Sevak or by the 
Block Officer concerned. A general progress will be possible only in the 
long run when other villages simulate the example of a few selected villages. 
It is heartening to note that { i) the Blocks are now preparing village 
programmes to suit the requirments of individual villages and (ii) the 
Government intend to revise the scheiaeatic budget of the Ccxamunity Developjie:.it 
1, Final Report of the Famine Inquiry Commission (1945),-Madras, Suptd., 
Govt., Press, p. 329. 
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Blocks in the Third Plan, It is proposed to extend the duration of the 
pre-extension period and raise the budget provision from Rs.18,000 to at « 
least one lakh of rupees With greater monetary resources, the Blocks will, 
no doubt, be able to achieve sustantial physical targets. In a critical 
assessment , the Central Ministry of Coraaunity Development has made 
important proposals viz., to leave the supply and credit functions to 
serve co-operatives, to ensure greater coordination, between the different 
departments at the district level etc.^ 
It is suggested that much more emphasis be given on agriculture than 
what is being done now.^ Attention may first be paid to the following 
items of work, vi2,,(i) Extensive distribution of improved seeds, 
particularly in the case of paddy and vfceat (ii) Bunding of fields in 
all cases i&ere"' erosion has left the land barren and fallow, 
(iii) Intensive propa^nda for improving the techniques of cultivation, 
particularly in respect of the selection of seeds, green maniiring and 
contour plou^ing ( on sloping lands), (iv) Construction of small anicuts 
wherever there is a possibility of irrigating the land 
It is, of course, not possible to expect spectacular results frc»i 
development work at this stage. We are at ill in the pioneering stage and the 
Blocks are " just big laboratories in which we are carrying out a great 
experiment, which we hope will enable us to change the face of village India". 
1, Hindustan Times,(New Delhi), June 6,1960. 
2, This point was emphasised by the Central Minister for Comiminity Develop-
ment, Mr.S.K.Dey, at the annual conference held at Srinagar in 1960. 
According to him, cOTmunity developnent woxild now exclusively engage 
itself on increasing food production. 
C O N C L U S I O N 
In the previous Chapters the environmental conditions of relief, 
geology, climate and soils were fully analysed, the prevailing methods 
of cultivation and the crops grovaa were subsquently described. In describ-
ing the latter, an attempt was made at every place to trace the casual 
relationships between the set of environmental conditions and the human 
response in the field of agriculture. 
It now remains to assess the extent of utilization of land, the 
pressure of population on land, the nutritional standards of the diet 
of the people and lastly, the supporting capacity of the land. 
EFFIGIEHCY OF LAND USE 
In Chapter VII, the different ways in A^iidi land was utilized 
were described. The problem is now to determine/,the land is. most effi-
ciently utiliaced and liiere it is not. Prof, Stamp has devised a method 
to measure agricultural efficiency. He used data of the yield per acre 
of nine specific crops .jfor different countries, arranged the countries 
in order of yield for each crop and ontained the average rank of each 
country, known as the " Ranking Coefficient".^ 
1, Stamp. L.D. Our Undeveloped World , (London, Faber and Faber ,1952), 
p, 95. 
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Prof.Shafi has applied this method in the meastirement of agricultxiral 
efficiency of Uttar Pradesh./' 
For Central Gujarat, yield figures cannot be used, because these are 
available only on a district -wise basis. Instead, there are other criteria 
Tjhich could be used f^ nd for j^hich data are available for all the talukas. 
Obviously, a piece of land which has a larger percentage of its area iinder 
crops is better used than a piece of land with a lesser percentage. It is 
at the same time evident that the percent of net sown area cannot alone 
be the criterion for judging the efficiency of land^use. Other factors 
must also be taken into consideration. These will be: proportion of fallow 
land, piroportion of sown land irrigated, per cent of sown area double-
cropped and per cent of sown area under x cotton and tmder?^ riee, , Inhere 
there is a lesser proportion of fallow land, it means that either the land is 
sufficiently productive to need rest, or that the-people are progressive 
enough to employ suitable techniques and cultivate as much land as possible, 
or both. Again , if a larger proportion of land is irrigated or double-
cropped, it is an indication of a greater degree of use of that land. Lastly, 
in the area under study, the two most important crops are cotton and rice. 
The percentage of sown area under these crops may be taken as a good 
meas^tre of the extent of efficient use of land. It has already been shown 
1. Shafi, M. ' Measurement of Agricultural Efficiency in Uttar Pradesh, 
Economic Geography. Vol.36 No.4, 1960,U.S.A. 
O Q f) 
•J U 
in the previous Chapters that even in the predcsninantly maizes gram 
tracts, cotton or rice or both are x grown \^ere#er the land is sufficiently 
fertile or flat. For the'^der investigation, it may be said, that a piece 
of land \d.th a h i ^ percentage of net sown area to total area, a low percen-
tage of fallow land to total area and a high percentage of double- cropped 
area, irrigated area, cotton area and rice area to net sown area, is well 
developed and more efficient. 
In the li^t of the criteria discussed above, all the talxikas ( there 
being 25 talukas in the two districts) were arranged in decreasing order of 
percentage, and a rank vras given to each taltika for each of the above six 
items and the average rank was calculated for each tsuLtika. For example, 
the average rank of the Baroda Talxika was calculated as below: 
TABLE LXXXIX 
Rank 
Net Sown Area 4 
Fallow Land 10 
Double-Cropped 17 
Irrigated Area ... 2 
Cotton Area ... 10 
Rice Area 17 
AVERAGE R A M 10.0 
o 0 
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The talukas were then arranged ifa order of their average ranks as shovai 
in Table LXXXX. It must be remembered that the ranking is relative as the 
values are not absolute measures. The talxikas may be classified into three 
categories A,B,C as follows: 
T m E LXXXX 
Relative Ranks of Taluka 
A. Talukas Average Relative 
Rank 
Godhra 8.5 1 
Jhalod 9.3 2 
Baroda 10.0 3 
Sinor 1012 4 
Lunawada 10.3 5 
Dabhoi io.e 6 
Limkheda 11.0 7 
B. Shahera 11.2 8 
Devgadh Baria 11.3 9 
Santrampur 11.4 10 
Kalol 11.5 11 
Halol 11.6 12 
Waghodia 11.7 13 
Dohad 11.8 14 
Savli 11.9 15 
Padra 12.3 16 
Sankheda 12.6 17 
Karjan 12.7 18 
C. Jabugam 13.3 19 
Jambu^oda 14.3 20 
Chhota Udepur 14.8 21 
Raswadi 15.3 22 
Tilakwada 17.2 23 
op/-
'W' -
Taluka belonging to category 'A' have a relatively well-used land 
those of 'C have relatively poorly used landj vAiile in category 'B' are 
included talxikas with a moderately well- used land. 
The problm will now be to find out (i) if the land is efficiently 
used everywhere and (ii) if there are any areas where the land can be 
put to a better use. The answer to this will naturally depend upon a 
consideration of the envircsnmental factors as well as the peoples living 
on it, Among the environmental factors, the retarding or restraining 
factors ( in the area under study) are hilly lands, sbeep and rugged slopes, 
stony and infertile soils, ravines and forested areas. Theae are the 
' negative areas' B^ssee which prohibit close settlement and agricultural 
development. It would be possible to prepare a map showing these negative 
areas, on the basis of topographic maps and detailed field surveys^ Such 
studies would show \jndoubtedly that the five taltikas mentioned in category 
'C , viz., Jabugam, Jambu^oda (Panchmahals), Ghhota Udepur, Naswadi and 
Tilakwada have a considerable proportion of negative areas. Althou^ the 
entire area is covered by Development HLocks, the possibility of further 
development in a land where Nature is so unfavourable, is rather remote. 
At the other end are talukas like Godhra, Jhalod,Baroda etc. , where the 
land is relatively best used. Even here, enquiries reveal that further 
development is possible. But the development will depend on the use of 
1. A SEJall-scale map of the world shovdng the negative areas has been 
given by Stamp (l96E)j Ibid. fig.19. 
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of improved seeds, fertilizers etc. and in the consoliiSation of holdings. 
Although further extension of the cultivated area may not be possible , 
more areas may be brouglit under irrigation. This is possible in view of the 
various schemes for the construction of new tanks, anicuts, and regulators. 
It is actually the talvikas falling in 'B' category where a great f deal 
of improvement is possible. In several parts of the Panchmahals district, 
the forest area could be decreased to some extent without the serious consequen-
ces of soil erosion of fuel scarcity. The forested slopes of the Aravalli 
hills which are too steep for cultivation will, however, remain permanently 
under forests or tree growth and camot be brought imder the plou^. But 
there are comparatively flat areas which are at present under forests/ but 
\h±cM could bear a field crop. 
Secondly, the area under cotton, and rice in these talukas could be 
increased by the construction of embankments. This work has already been 
started by the Saluka Development Officers. An increase in the double-
cropped area is also possible , particularly in the Panchmahals district, 
with the construction of anicuts and regulators. 
In the othisr, talukas like Dohad, Devgadh Baria etc. construction of 
minor irrigati^ schemes,, anbankments ( to reduce soil erosion) and more 
efldisnt agricultural practices would lead to a better use of land. 
POFULATIOM M P FOCD-SUPPLY 
For a geographer, the study of the land and the estimation of the 
efficiency of land-use «re alone not sufficient. He has to view the land 
as a source of raw materials and food for people \riio occupy the land. This 
is directly connected with the questionss What is the supporting capacity 
of the land? Is there an excess of pressure of population on land? 
Population pressure and the supporting capacity have to be gauged 
by reference to the area under crops and not to the total area. It is the 
sown area, particularly the area ixnder foodgrains, which will decide the 
supporting capacity of land. Further, the prevailing food habits and the 
nutritional)^ of the local inhabitants will also have to be considered. 
Sir Dudley Starop^ has arrived at the conclusion that one acre of well 
drained irrigated land is necessary to support one person. Prof.K.Shafi^ 
has argued that for the districts of Eastern Uttar Pradesh, one acx'e of 
well drained fertile land is capable of producing 2,000 calories vdiich is 
just sufficient to maintain one person. According to this estimate again one 
acre of fertile agricultural land is indispensable to support one person. 
Prof. Rad&aJcamal Mukerjee has also arrived dataa similar conclusion and the 
argued that , one acre of crop land per capita would be indispensable for 
1. Stamp, Sir Dudley , Our Undeveloped World. (London, 1952),0,72. 
2. Shafi, M. Land Utilization in Eastern Uttar Pradesh. Deptt.of Geography, 
Aligarh Muslim University, Aligarh, 1960,p,222. 
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the nourishment of man. If we accept this criterion and the unit is divided 
by the.nactual per capita crop acreage of the states concerned, we 
get the relative coefficient of overpopulation?" The greater the co-
efficient, the greater the pressure of population on land. The figures 
given by Prof.Mukerjee may be substantiated by the following figures 
which relate to recent years: 
TABLE LXXXXI 
St at e/M vi si on Area of cultivation 
per capita in cents 
Relative coefficient 
of over-population 
Uttar Pradesh 62 1.61 
Madhya Pradesh 156 0.74 
Maharashtra 54 1.85 
Kaira 185 0.54 
Baroda district 132 0.76 
Panchmahals district 87 1,15 
Central Gujarat 105 0.97 
Of the Natural Divisions recognized at the 1961 Census,Maharashtra had 
the hi^est coefficient of over-population,Kaira, a taluka in Gujarat 
had the lowest, fefee and Central Gujarat had a favourable co-
efficient compared to many other parts of India. This point has been 
discussed in Chapter VI also. 
1. Mukerjee, RadhakamalJ Food Planning for Four Hnndred Millions (London), 
MacMillan 1938)p.6. 
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It is obvious, however, that this coefficient does not e35)ress fully 
the supporting capacity of the itoi nor of the population presstire. The 
area under foodgrains is a more significant item than the entire cropped 
area and this must be related to the rural agricultviral population. Further, 
the supporting capacity of the land must be assessed in terms of the pre-
vailing food habits of the people and the production of different foodgrains. 
This brings us to the question of the diet of the people and their nutri-
tional standards. 
A Balanced Diet? 
The problesn of nutrition has long attracted the attention of jaedical 
and agricultural experts. It has often been remarked that the diet i of the 
mass of people in Indis is deficient in quality and often in quantity and 
that much ill-health and diseases anfi attributable to mal-nutrition.^ 
The first proBea is to decide what constitutes a balanced diet. 
Several diets have been prescribed by different authorities. The Nutrition 
Advisory Committee of the Indian Hesearch Fund Association suggested the 
following composition of a balanced diet, in terms of Indian dietary habitsj 
2 this diet would be adequate for the maintenance of good health. 
1. Aykroyd, W.R. Nutrition (London, Oxford University Press 1946),p.3 
2. Aykroyd, W.R. The Nutritive Value of Indian Foods and the Planning of 
Satisfactory Diets.(Fourth Edition. fuTIv reviaed by V.N.Patwardhan and 
S.Ranganathan, Delhi, Manager of Publications, 1951), p.l6. 
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TABLE LXXXXI?, 
Gprnposition of a Ralanced Diet 
Oz. 02. 
Cereals 14 Milk 10 
Pulses 3 Sugar & Jaggery. 2 
t 
Green leafy 
vegetables 4 Vegetables- oil, 
ghee etc. 2 
Root vegetables .. 3 Fish and meat 2 
Other vegetables.. 3 Sggs 1 No. 
Fruits 3 
Other diets were prescribed by th& Sub-Committee on Nutrition of the Indian 
Council of Agricultural Research,/ and by the United Hations Conference 
on Food and Agricultur^. The total annual requirement may be calculated 
on the basis of ' man-units' , various coefficient being applied according 
to age and sex, A detailed scale v/as prepared by Dr.W.R.Aykroyd . A simpler 
1» Human Nutrition Vis-a-Vis Animal Nutrition in India(1957). A memorandum 
prepared by the Sub-Committ^ , New Delhi, ICAR, p. 32. 
2, Baljit Singh: Pomlation and Food Planning in India:(Bombay. Hind Kitabs, 
1947),p.26. 
3. Aykroyd (l95l): op. ,cit.p.l6. 
n A, 
scale was suggested and worked out by Baljit Singh^. A working basis 
vas suggested by the Sub-Committee on Nutrition as follows: Children 
upto the age of ten years of both sexes are to be uniformly considered 
as 0.5 of adult value; for the adult female population, the coefficient 
P of 0,9 is to be applied. 
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Single-year age returns for a/per cent sample population are 
given in the District Census Handbooks. Worked on that basis, the following 
figures are obtained: 
TABLE LXXXXIII 
District Boys and girls 
below Ten A d u l t s 
Men V/cmen 
Baroda District ... 4,61,658 5,64,085 5,01,583 
Panchmahals District... 4,71,029 5,21,364 4,76,553 
The total man-units vdll be 1,559,587, vAiile the total population is 
2,996,272. 
¥e may now consider gome of the items mentioned in the Balanced 
Diet for which statistics are available. The total production figures 
of cereals in the year 1961-62 were as follows: 
1. Baljit Singh (1947:): op., cit., p. 11 
2. Human nutrition etc. (1957): op., cit. ,pp.lS-13 
o a ^^ 
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TABLE LXXXXIV 
(Production in Thousand Tons) 
District Rice Maize Jowar Bajri Wheat Total 
Baroda 36.3 12.0 29.5 8.5 3.6 89.9 
Panchmahals 98.3 158.3 5.2 9.7 16.7 288.2 
378.1 
The total annual requirements of cereals as per Table LXX2XtII and 
LXXXXIV above will be as follows J 
TABLE LXXXX7 
( Figures in Thousand Tons^ 
District Total requirements 
Baroda 181.7 
Panchmahals 177,5 
359.2 
It is obvious that with cereals which form the most important 
crops of Central Bujarat, the people get their complete requirements, 
but if we examine the individual district in that case, the cereals T-^ ich 
are grown in the Baroda District do not- meet the requirements, because the 
farmers of this disifricb have a tendency to cultivate cash crops like cotton, 
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groun^tit and tobacco. Apart from this there are some points top be 
considered here in this connection. The case is worse in the rural areas, 
for, a part of the rural cereal production is sent to the urban markets 
so that the actual consumption in the villages will be even less than vftiat 
the figures above may indicate. Secondly, the chief cereals of consiamption 
are- rice and wheat in the Baroda Savli tract, maize and rise in the 
Double-Cropped region of Dohad-Jhalod, LimMieda tract, rice and jowar in 
the Kanifeji region and bajri-todra in the rest of the area. Of these crops, 
vdieat is the richest in the content of protien which supplies building 
material for the body; while kodra has the largest percentage of fat 
(4,7 per cent) which is an equally necessary ingredient of diet. The 
carbohydrate percentage is largest in rice. In vitamin content, on the 
whole, viheat is better, than the other crops mentioned above.^ The larger 
intake of rice and wheat coupled with vegetables, which is likely to be 
the common diet in north western Baroda, is a more nutritious diet. 
Assuming that, on the whole, no cereals are imported from outside, 
it is clear that the Districts are not a food-deficit region. And assximing 
that, every male adult gets a ration of 14 oz. per day, the 1961 production 
of cereals would support the-total population of Central Gujarai?. But if 
we take the district of Baroda and Panchmahals individually, the situation 
changes, Baroda district remains a food-deficit region and the production 
1 
1« Data from Aykroyd 1951, op. ,cit. ,pp,28-31. 
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of cereals would support about 6,48,250 male adults or a total popalati<xi 
( including females and children in prevailing ratio) of some 7,94,900 
or 53' per cent of the present population. Panchmahals district has stirplus 
cereals in its regions vfaich is shared with the deficit Baroda. Similarly 
figures could be worked out for individual talukas if production figures 
were available on a taluka-xd-se basis. 
Next, WW have pulses, of which we require three ozs. per day per 
adult male. The total production figure of pulses in the year 1961-62 were 
as follows: 
TABLS L X X X m 
(Production in Thousand Tons) 
District Tur Gram Other Total 
(arhar) Pulses 
Baroda 10.2 1.9 4,1 16,2 
Panchmahals 6.5 26.5 4,5 37.5 
The above table reveals the total production figures for pulses 
as 16.2 and 37.5 thoudand tons respectively for Baroda and Panchmahals, whiie 
the requirements would be 38.7 and 36.2 thousand tons. The position is thus 
unsatisfadr)i?y . The situation is grave for the Baroda district but so far as 
the district of Panchmahals is concerned the position is just on the margin. 
On the other hand, it must also be remembered that a large part of the pulse 
produced in the villages finds its way into the towns, especieilly Baroda 
and Godhra, where the pulse is ground into flour. It is therefore pp-ofcisttcle 
f> a / 
probable that constmiption in the villages is below the mark. 
The diet of the inzral population consists of rice,' chappattis'^ made 
of either maize, jowai' or bajri, Sdal^ of Ttir and vegetables. In the double-
cropped tra-tfts of the Panchmahals both chappattis and rice are eaten. Wheat 
is also consumed during festivals. It will be interesting to refer here 
to the peculiar diet of the Bhils of the Panchmahals districti. Their diet 
is very simple comprising bajri ' chappattis* with some vegetaMe at noon 
time and kiichadi with ' boiled butter milk^ known as kadhhi at night. 
Some times they do not get vegetables and usually take their breads with 
1 
a salt and onions. This simple ? food gives them enou^ strength to 
do day-long field work„ The principal cooking medium is the ' groundnut' 
oil, obfeained by crushing the groun(tout seeds by indigenous devices. 
M I L K : 
The consumption of milk , particularly in the villages, is miserably 
poor. A rough estimate may be made as follows: 
in 1961-62 , the total number of milch cows was reported to be 1,80,650 
( including 111,250 she-bugfaloes). Assuming that, on an average for the 
whole year, cows give one aad a half seers ( i.e., three pounds) of milk 
per day and she buffaloes, two and a half seers, the total milk production 
may be estimated at approximately 66,43,400 pounds a day. This will give 
enough milk, i.e., at 10 oz. ( or 5/8 pound) to 10,63,040 persons, whereas 
n p. r 
L. V 
the total rural population alone is 24,43,919. Much of the milk production 
near the ciiies is consumed in the •urbajti centres, while in the village the 
milk is often converted into ^ghee^ (clarified butter) to be sold in the 
village market. 
Village Data on Gons'umption: 
The above figures for consumption of cereals, pulses and milk were 
worked out, in order to give a very rou^ quantitative idea of the nutri-
tional standards of the diet of the people. It is obvious that several 
important points have been omitted in the calculations. It is necessary 
to know the total import or export of the various it ems. Allowance must also 
be made for losses in storage household preparation and cooking.^ Further, 
the man-value of 0,9 for women cannot be applied fo all women, for the 
value 3 is evidently higher in the case of women workers and pregnant 
wamen. The additional food consumption during marriages is also large enou^ 
to be considered in any budget of production and consumpticaa. Bgiljit Sin^ 
has assumed that the additional consunption per marriage is equivalent to one 
man for the whole year,^ 
1, Aykroyd ¥,R. Note on the Diet Surveys in India Burma and Gevlon: 
Indian Research Pond Association, 1948),p.2. 
2. Baljit Singh (1947?, op. cit., p. 12. 
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More exact values of consumption can be obtained if data are collected 
on a village-wise basis; and still accurate figures can be obtained if house-
to house diet surveys are conducted,^. 
A preliminary attempt is made here in studying the demand and supply 
of a few selected villages.^ 
Village Hamirnurl: 
This Hamirpuii village is located in the ¥aghodia taluka and has a 
total population of 69. The people are essentially agriculturists and 
the soil is fertile. Amongst the cereals , principal crops are rice , jowar 
wheat and gram. The total production of the cereals is not sufficient 
because half of the acreage is devoted to cash-crop and the villagers 
import the food crops, from outside. The net amount available for consump-
tion, after deducting for seeds for the next year, is as fellows: 
TABLE L X X X m i 
Crop Gcasumpticm (Lbs) 
Rice ... 5,616 
Jowaji.' ... 2,0160 
Wheat ... 912 
Cereals 8,588 lb.per annum 
or 24 lb. per diet or 584 oz.per day 
1, The result of such surveys, involving 4,730 families is summarised in 
Aykroyd (1948), op.,cit. 
2. The data were collected through the concermed Revenue Inspectors or 
Talathis. 
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This rate of consumption ( for a total popiilation of 69} is 
evidently extremely low, as judged by the standards of the Balanced 
Diet, On the othe^^hand, gram and tur (pulses) account for more than 
24,000 lb. per annum or 1,056 oz. per day. At 3 oz. per day for 69 people, 
thAffp is more than enough. Actually in the ' Medixua Black Soil Tract of 
the Halol Godhra Plain, the diet has a predominance of rice vjhich is often 
consimed, after a little frying. Pulses are rick in prot4en; roasted 
gram has 22.5 per cent prot4en. They also have a fairly h i ^ vitamin-A Co^ M^ y^ 
in comparis^on to the cereals. Sprouted gram is a good source of vitamin 
'C. This village also produces math vdiich is also valuable source of 
is 
protfien. The principal cooking medium/groundnut oil. Among the ccanmonly 
used oilseeds, this is the richest in f at ( 43,3 per cent). 
The calorificvalue per ouncK- of all the x food materials is given 
in Aykroyd ( 195l). The total calorific value of all the crops produced per 
annum in this village could thus be calculated; this, divided by 365 and 
the population of the village would give the calorie-content of the vmetage 
diet of the people of this village. On this basis, the average, calorific 
value of the diet ( excluding vegetables^ is about 2,000. To this must 
be added dn extra amount from efaee and milk, ( people do not take meat} 
This village produces enough milk to supply 30 oz. per head per day, v^ich 
exceeds the requirement. But much of the milk is really converted into 
ghee and approximately 6 lb. per day is sold. Therefore , taken on the 
whole, the consumption of gUiSS and milkr is likely to be below the required 
standard. 
o a p t 
The constimption of foodgrains may be nearly the same in other parts 
of the Medium Black Soil Tract but conditions vary from ^to Village as 
regards fish, eggs and meat. In Hamirpuri, the people do not eat fish and meat 
but peo^iens can take eggs; vdiile in another village (Vedpur) fish is eaten. 
Village Pania( Santrampur taluka} 
Since the land of this village is double-cropped, the diet is naturally 
characterized by its variety as regards cereals. The net available quantity 
of foodgrains is as • follows: 
TABLE LXXXXVIII 
Crop Per Annum Per diefa Per diem per head 
(oz.; 
Rice 144,000 396 19.8 
Wheat 80,000 220 11.0 
30.8 
This Table brings out clearly that the diet is rich enough as regards 
cereals; and the preponderance of -wheat makes the diet nutritioas. 
The people here consume other cereals like maize. Of the pulses, gram 
production is sufficiently large so that half of it is sold out side. 
Tur and black gram are locally consumed. The consumption per head per diem 
being about 3 oz.,Thus, the average cultivator of this village is, likely 
O 0 L 5. t 
to be richer than the villager of Hamirpuri , both because of double-
croppijlg and the hi^er yields of crops. His diet,therefore, including 
more milk and vegetables is comparatively nutritious. The milk, obtained 
in this village, is not converted into ^ee but is consumed as such; ^ee 
is purchased from the tfhalod market. 
Sultanpurat 
Yet another village is Sultanpura, situated in a spot of fertile land 
within the ( Kanham^ tract of the Padra taluka. As can be surmised, the 
village produces rice Kodra , tur, jowar, bajri etc., 5he amounts available 
for consumption are as follows: 
1 
TABLE L X X m X 
Crop Annual 
(lb) 
Per Diem 
(lb) 
Per diem per head 
(oz) 
Rice 6,400 18.5 3.2 
Wheat 160 0.4 0.1 
Jowar 3,200 9.3 1.6 
KodBa 11,040 30.3 5.3 
Bajri 1,600 4.6 0.8 
Cereals 11.0 
1, Oat of the total Jirea under crops, 32.2 per cdnt was devoted to the food 
crops and the remaining 67,8 per cent to non-food-crops( like cotton, 
tobacco and groimdnut) in 1961-62, 
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The amount is no doubt {jreater than the standard but the preponderance 
of rice and kodra makes the diet less nutritious than that in the case 
of Pania. The calorific values of Kodra ( per ounce} is only 87, vdxile 
that of wheat flour ( atta) is 100. It is thus necessary to calculate 
not only the actual consumption of different foodgrains per head but 
also the calorific value because the calorific value derived from various 
food items is different.. The caloric intake is a measure of the adequacy 
of the fuel supply. When tre measure the output of land in terms of calories 
we really measure in essence the output of hu®an fuel^ The 30,8 ounces 
of rice-wheat diet of a Pania inhabitant gives him about 3,080 calories 
while the 11 ounces of cereals for the Stiltanpura resident give him 
1,020 calories. The diet can iae made more nutritious by devoting more land 
to i^eat or by increasing the yield of wheat. The diets in other villages 
must be even less nutritious, for, in most of the cases farmers are faithful 
to cash crops rather than cereals. Wherever new lands are being cultivated 
wheat must be preferre/^d to other crops, because of its calorific value. 
The chief pulse crop is tur (arhar). A little more than two ounces 
per day per head is available for consumption. The village also produces 
math, idiieh, when roasted has a high caloric value. The cooking medium is 
the groundnut oil. 
The production of milk in the Kanham tract is quite high but the 
entire amount is niostly converted into ^ee and sold in the nearby maifeet 
( at Padra). 
1. Stamp. L.D. (1952), op. cit., p. 74 
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It is now clear, that the diet of the people is below the standard 
and that some att-empt must be made to improve the nutritional level. It 
is hoped that the arguments and suggestions presented below will prove 
helpful in this connection. 
In the study of the land use of the area concerned there are two 
aspects bo be considered: One is the land and the other, the people. 
The land is the inanimate factor and there is a certain degree of fixity 
about it Tuiiile man is the creative force constantly interfering vdth 
Nature, 
Certain facts regarding the land are already known to us, viz.,:-' 
(i) that there is a total land area of 6,463.5 sq. miles (ii) that 
12.73 per cent of this area is under Reserved or the other Forests 
(iii) that mostly the land is plain and its hei^t increases as one proceeds 
to wards northeast, (iv) that the areas, particularly in the east, 
are broken up into steep-sided hills and long-narrow valleys, (v) that 
the area lies in tropical latitufies, (vi) that the climate is tropical 
monsoon type, \/itb a moderate to heavy rainfall , subject to a certain 
degree of variability, (vii) that the area possesses black fertile soils 
in certain parts vAiile elsewhere the soils are stony, red and infertile. 
These are the natural land factors -vdiich can hardly be dianged. 
Then we have the Human Factor. The area in question supports a total 
population of 29,96,272 ( 1961) of which 81.89 per cent lives in villages 
The density of total population per square mile is 463 and that of rural 
population, 381, There are , of course, considerable regional variations 
from place to place* 
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Lastly, we have the Economic Factor, The most important econcjuic 
activity is agriculture, which engages 67 per cent of the total population 
or 80 per cent of the; rural population. The area has poor mineral resources 
but is highly industrialized. Prom the average figures of 1957-58 to 
1961-62 for which records are maintained 25,29,159.2 acres is under crops. 
Out of the total area under crops, 61,41 per cent is deaoted to food-crops 
(Principal crops are rice, maize, jowar, grais^bajri, kodra, \rfieat and tur) 
and the remaining 38,53 per cent to non-food-crops ( which bring cash to 
the farmers and they are cotton, groundnut and tobaccof) There is but 
little irrigation and the yields are low. 
The above is a picture of the environment and the human response. 
The question now is how far the existing conditions can be ciianged so 
as to lead to the increased welfare of man. Whidx of the items are static 
and which, dynamic? Which uses of the land are proper and profitable? 
The answers to these questions will depend first upon an exact 
assessment of the uses sf to vjhich the land is put, Although statistics 
are available for the acreages under crops, we still do not know the exact 
plot-to-plot use of the land. The land is the basic resource and ' one cf 
the first things vAiich must be done before there can be any planning for the 
future is to record the present position, and to seek to understand the 
2 reason for that present position" The author would make a vigorous plea 
1, Baroda district is deficit in food grains , becasue the yield of food-
grain crops is low per acre and the cash crops are predominant-yfurther 
a switch over the h i ^ value crops is also noticeable, 
2, Stamp, L,D. Applied Geography (Harmonds worth Penguin-1960),p.37, 
* Appendix Table LLXI, p,43o 
for a detailed survey of the land -use patterns of the area in question. 
.The need-for such a survey would become even more obvious in the following 
paragraphs. 
Until that is done, one can at least make a rough survey of the present 
position and future possibilities on the basis of the available data. At 
present ( 1961-62), a total of 4-10 million acres, representing 62,20 per 
cent of the total reporting area, is under crops. Now this does not represent 
the maximum possible extent of cultivation. 1,40 per cent of the (reporting) 
area is under current fallows and 0.65 per cent, under long fallows; 4,53 
per cent of the land is classed as ' culturable waste*, 7,00 per cent as 
^ permanent pastures' and 0,25 per cent as 'scrub jungles and small bushes'. 
The remaining 23.97 per cent is put to non-agricultural uses or else, consists 
of barren, uncultivable land forests.^ 
1. CLASSIFICATION OF AREA. UNDER INVESTIGATION 
(1961-62) 
BARODA DISTRICT PANCHMAHALS 
Total DISTRICT 
Total 
GRANT TOTAL PERCENTAGE OF THE 
GEOGRAPHICAL AREA 
1, Total Geoera-
Dhical Area 1,921.004 2.187.130 4.108.134 100.00 
2, Under Crop 1,541,078 1,212,748 2,553,826 62,20 
3, Current Fallows 13,524 44,119 57,643 1,40 
4. Old Fallows 9,248 17,249 27,497 0.65 
5, Culturable Wastes;50,407 137,168 187,575 4,53 
6, Permanent 
Pastures 162,725 126,125 288,850 7.00 
7. Scrub Jungles 
& saall bushes 10,105 • • • 10,105 0,25 
8. Land put to non-
culturable uses 100,789 14,667 115,456 . 2,81 
9. Barren and uncul-
tivable land 94,916 253,075 347,991 8.24 
10. Forests 138,212 381,979 520191 12.92 
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Any large-scale extension of cultivated land is out of the question 
but attempts may be made to utilize marginal and sub-marginal lands. 
For instance, the cui^ rent fallows could be cultivated, provided embankments 
are constructed. It is certain that much of the land described as ' cultur— 
able waste' is unfit for cultivation,' Reason for long fallows are reported 
as being inadequate water suppltj. Poverty of cultivators, low level of 
agricultural prices etc^ If adequate measures like irrigation and proper 
are given , it would 
credit facilitie/ be possible to add this long fallows to the cultivated 
2 
area . ¥ith such applications kk fehe sown area in Central Gujarat woiold 
increase from 62.20 per cent to 64.25 per cent. 
Such recalamation may be done in parts of the Districts under study, 
partticularly in Devgadh Baria , Limkheda, Chhota Udepur, Naswadi and 
such other talukas, where the land is either \mdalating or where the top 
soil has been considerably removed. Adoption of soil conservation measures 
like construction of embankments and contour ploughing would bring a 
larger area under crops. 
Further the total area under crops can be increased by increasing the 
double-cropped area, particularly in the irrigated bracts. It is also 
possible to irrigate more areas by new irrigation schemes. 
1, Govt, of Bombay: Guide to current Official Statistics 1955, p. 26. 
2. Techno-Economic, Survey of Gujarat (Jvily 1966), Mational Council 
of Applied Economic Research New Delhi., p.20. 
But there are limits to such possibilities . Is it desirable to ttirn 
the land termed as ' permanent pastures' and ^ scrub land' into agriculttiral 
fields? This point is referred to again below. Farther, the cost of construo-
tion of strong embankments by proper levelling methods is often so high, that 
only progressive farmers can adopt this measure. Contour ploughing, is how-
ever, worthy of consideration. The widej^read adoption bf this method 
will, however, depend upon large-scale dissemination of knowledge throu^ 
specially trained Gram Sevaks. The author has met a few Village-Level 
Workers who could report great success of this soil conservation practise. 
The land has been considered above. The second factor is Man. It is 
clear that the population density of the Central Gujarat is below the 
average for ifche country as a whole. Although this area cannot support as 
many persons per i square Biile as the Gangetic Plains^the land can sugort 
more than what it supports now. There are two points to be iiiwgtigat'^^ 
here: one is the question whether the land gives Miough food to the peopbe 
who occupy it and another, whether there is a pressiire of population on 
agricultural land. 
Earlier it has been shown that the people do not get enou^ food 
( the components of a Balanced Diet) to eat. The position is particularly 
unsatisfactory in the case of cereals. The contimious growth of population 
has only made the position worse. There are, however, possibilities of 
increased production, both by extension of arable land ( described above) 
and by an increase in yield. It is chiefly in the second direction that 
attention must be paid by those in charge of planning. Yields in demonstra-
tion plots have already indicated the potentialities of the land and progree-
sive farmers have been able to obtain very higji yields. 
Such increase in yields can be brought abc5ut mainly by the use of 
improved seeds, -by the construction of eaabahkments and by x irrigation 
from minor schemes. The increased use of organic manures, particularly 
composts, is also to be strongly recommended. These methods will at 
the same time be comparatively cheap^. In several parts of the Baroda 
district, an increase would be possible by soil conservation measures and 
by more efficient and careftil cultivation. 
Potther, the taluka Devslopment Block wotild do well to concentrate 
on such crops which will supplement the diet from the nutritional point of 
view, like, for instance, the introduction of wheat wherever possible, 
the setting apaiii of •^es^  land for growing leafy regetables ( which are 
rich in carotene) etc. The lack of sufficient amounts of pulses ( except 
in the case of the northeastern Panchmahals District may be made good by 
growing wheat and gram mixtiare instead of pure wheatj or wheat, gram and 
wheat+ gram may be kept on rotation. This will also be beneficial to the 
soil. 
1, It is encouraging to note that a Rs.20 crore fertilizers plant-The Gujarat 
State Fertilizers in technical collaboration with Japan for utilizing the 
bye products of the Gujarat Refinery, Koyali, is coming up near Baroda 
in the private seciior. 
For the vegetarians, milk is the chief source of animal protten. 
The amount of milk prodiced is not only small, but, as has already 
been pointed out, the milk is largely converted into ghee and sold 
away. It is hardly necessary to stress the importance of milk in the 
diet of the people. An increase in milk production will be possible 
only by better fedding and better breeding the cattle. It is clear 
then that any food-planning must necessarily include an it«a on cattle 
development. This is what Prof .Maker jee refers to as the ' triangular 
conflict*-man, land and cattle.^ Although the land classified as (other 
uncultivated land* occupies a fairly large percentage in several parts 
of the Baroda district, all of it cannot be entirely brought under the 
plough, A part of this land, which supports poor grasses , could be 
developed for good pastures and for raising such crops like jowar or 
maize whidi will serve as cattle feed and the forest-margins could be 
converted into grazing tracts. 
The Working Force: 
The 'Working Force' means the workers who are participating in 
productive capacity. In the census of 1961, the population is distributed 
into workers and non-workers. The workers are further divided into 8 
categories. If we consider only the rural agricultural classes, the parti~ 
cipation rate to total rural population is as follows: 
1. Radhakamal Mukerjee (1938); op., cit.. Chap.IX. 
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TABLE LL 
Taluka Participation 
Rate 
Talxika Participation 
Rate 
( BARODA DISTRICT ) ( PAI^GHMAHALS DISTRICT) 
Baroda 26.42 Godhra .. 49.37 
Savii 31.25 Kalol .. 37.10 
Padra 55.54 Halol .. 36.C4 
Karjan 34.72 Jambughoda .. 42.97 
Waghodia 39.37 Shahera .. 53.61 
Naswadi 41.88 Lunawada .. 43.44 
Tilskwada 38.15 Santrampur .. 50.97 
Sinor 33.45 Jhalod .. 54.33 
Chhota Udepur . 44.17 Dohad .. 49.98 
Jabugam 46.43 Limkheda .. 64.06 
SankhEda 38.94 Devgadh Baria . . 56.23 
AVERAGE 36.79 AVERAGE ...50.58 
AVERAGE FOR THE AREA 
44.15 
This may be compared vdth 33.6 per cent for India ( as a whole) is 
evident then that a large per centage of people are engaged in the land. 
The high density of agricultural people on the cultivated land has 
already been referred to in Chapter VI. The high percentage of people 
dependent on agriculture has been referred to by Dr^Kuriyan who has 
pointed oat that the increasing pressixre of population on the soil has 
resulted in a class of landless labourers^. It may be noticed that the 
participation rate is higher in the Panchmahals district than in the 
Baroda taluka. And, among the earning dependents, women outn-umber men. 
If in spite of such concentration of people on the soil the yields are 
not very high, it orJ.y means that agriculture is s inefficient. 
It has often been suggested that part of the rural agricultural 
population may be ditterbed into other spheEes of economic activity 
which will reduce the pressure of population on cultivated land. Here 
%wo points are worth investigation. The excess population must be absorbed 
in other pursuits. And even the remaining population, it must be remembered 
is not engaged in agricultural work for the T^ riiole-year, The problems of 
rural agricultural idleness is acute in certain parts, particularly 
in certain parts of the Baroda district, where, the rabi ctO-ti-vation is 
very limited, the farmers are nearly free during the winter season, except 
for occasional -wS^te to tie fields. Even during the rabi season , the 
Panchmahals district farmers has much leisure , for " wheat is a 
laxy man's crop". It is only in the double-cropped tract, particularly 
in northeastern parts of the Panchmahals and the western parts oJP the 
Baroda district, that the farmers are comparatively less free and here 
they are also more prosperous. 
1* Kuriyan, G. Agricultural Planning in India. Ind.Geog.Jour.,XXXI, 
Nos.l & 2, (I956),p.31. 
To keep the farmers busy it is suggested that certain cottage 
industries be started. Qae of the thesffi/ is the rope industry frcan 
sann-hemp . This crop is chiefly grown for green inanviring can also be 
profitably grown as a fibre crop. Lands particularly suited for this 
purpose are the ravines and banlcs of small streams. For example in villages 
Dabherai and Gaidia, situated on the bank of the River Qrsang in Jabugam 
taluka of the Baroda District. This is a local industry. As water is 
required for retting, the location of this industry is governed bjr the 
presence of streams. 
The taluka Devslofsment OfficeB are now provided with Extension 
Officers for Industries and it is to be hoped that several new industries 
would be started in all the villages. The Baroda Taluka Block is content-
plating a show-making industry at Eatehpura. Spinning and vreaving, carpentry, 
paper and card-board mantifacturing are oiij^ er influslfries that could be 
started. It is also to be hoped that caste prejudices against certain 
ocoupations like- bee-keepimg , sericulture and lao-cultmre will soon die. 
Land Reforms? 
It will be usel\il at this junction to refer to two important land 
reformed vfliich are laJcely to affect agricultural production, one, regarding 
land-tenure and another, regarding holdings. 
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A sort of zatnindari system vas prevalent in central Gujarat. The 
land owiers were known as ^ lalguzars. The zamindari right was conferred 
by the Government in 1854 on such persons who appeared to have the best 
right to such a giftThe malguzari system of landlords, where iji the 
tenant^ cultivators were powerless and were at the mercy of the land lord. 
This resulted in the land not being properly cared for. 
Major portion of the Baroda district was under jagirdars and other 
areas were under the malguzari system. The settlement Report (1912) gave 
the then number of malguzara as 7,159 who owned 2,532 villages? In the 
Panchmahals district, 1^29 villages were malguzari villages under a 
system known as " zarkharid" where they were held revenue —free under 
the waste -land purchase mles. The zamindari system, the product of the 
British rule, vas strongly criticized and the Governments of the various 
States recognized the necessity of abolishing it. Abolition of 'zamindari* 
would, in the main, mean removal of intermediaries. 
In accordance idth the decision of the Indian National Congress to 
abolish all intermediary ri^ts between the Government and the tiller 
of the land, the Government of Bombay State passed the Act known as 
Bombay Abolition of Proprietary Rights ( Estates, Mahals and Alienated 
Lands) Act, 1950. At the time of Abolition, there were 1,489 malguzari 
1. Baden-Powell, B.H.: The Landr-Systeras of British India, Vol.II,Book III, 
(kford. Clarendon Press, (l892)p.456. 
2, Report on the Land Revenue Settlement of the .R(>.vb«Ace District (1912), 
Bagpur, Govt.Press, p.17, 
Tillages and 587 ryotwari villages in the Panchmahals district. Two 
types of tenure~holders are now recognized , viz., Bhumiswami and 
Bhuraidhari. The classes of persons who?klre to be so renognized are. 
described in the I^nd Revenue Code. It may be pointed out that the 
abolition of zamindari system has been widely acclaimed and is based 
to jrield good results . In the face of the general poverty of the culti-
vators, fruitful and effective results can be obtained of the cultivators 
are provided with and liberal credit facilities and capital equipnent 
acKK to invest in the field. 
Holdings: 
Apart from other factors, the productivity of land is also governed k 
by the unit of cultivation or the size of holding. The holding mast be 
of such size as to secure to each family a reascfeable standard of living. 
In India, the holdings are not only very small but are also fragmented, 
such subdivision aiid fragmentation being the due, chiefly, to the Lav/s 
of Inheritence which enjoin succession to all the heirs in equal sha3.-es. 
An idea cnn be had of the size of hoidin-gs in Central Gujarat 
from the following figures: The total rural agricultural population of 
the two districts in 1961 was 2,443,919 who cultivated , owned or worked 
on 25,53,826 acres of net sown area, so that if the cultivated land were 
to be uniformly distributed amongst these persons, each one would get 
for himslsif about 1,04 acres of land. It is obvicras that this acreage is 
too small. With further increase in population and no corresponding increase 
in ne'fcjtf sown area, the acreage per capita will decrease further. 
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In village Timbl, there are several plots smaller than a twentieth 
of an acre, and at the same time there are fields as big as 10 to 11 
acres. In village Kadvipali, again the average area of a plot is 1.4 
acres. In this village, the maximti® area is 6,6 acres and the smallest 
plots are just 0,30 acres each, 
Pragmentation is no less a problem. In village Navi Jithardi, one 
particular farmer ovms a total of 31.75 acres of land, but this is split 
up into as many as five portions, distributed all over the village , as 
follows: 
TABLE LLI 
Plot No, Acres 
249 6,00 
250 3,85 
251 3,80 
252/1 15.08 
252/2 3,02 
Still another owner of this village has 21.60 acres of land split 
up into 6 parts, the smsillest of which is only one acre in extent. 
The 1961 census report has given a distimctiwise classification of 
agricultural holdings^ For every 1,000 agricultural holdings, there are 
1, Census of India, 1961 (1963); Vol.VII, Part I-B,Nagpur,Govt,Printing 
Press, pp.66-67 and 72^75. 
I ' 
225 in Baroda district and 155 in the Fajichmahals district, each of which 
are less than one acre in size, and for a size of 1-5 acres xjf the figures 
are 412 and 233 respectively. Holdings as large as 100 acres or more, are 
hardly 3 to 4 ( per 1,000 holdings). It may be noted that on an average 
the holdings are slightly larger in the Panchmahals district, because of 
poor , hilly land.^ 
Consolidation of Holdings: 
Consolidation of holdings is often suggested as a remedy for excessive 
fragmentation and was, in fact, stron^y recommended three decades back 
by the Royal Camaissioa^. The process of consolidation aims at giving 
every rightholder a compact or equivalent in value to what he held in g 
scattered plots . The Bombay Prevention of Fragmentation and consolidation 
of holdings Act^ was passed in 1947 and was applied to the whole of Bcanaby 
1. The 'medium' size ( inaa series of 1,000 holdings) is about 3,19 acres 
for the Baroda district and 8.00 acres for the Panchmahals district. 
S. Report of the Royal Ccmmission on AgriculiJure in India (1928), Bcmbay, 
Govt.Central Press, p. 138. 
3, Planning Conmission (l958): Memorandum on Consolidation' of Holdings, 
Delhi, Manager of Publication, p.3. 
4, Bombay Act No.LXII of 194=7. (Ehe Bombay Prevention of Fragmentation and 
Consolidation of Holdings Act, 1947. The Manager , Govt.Central Press, 
Bombay. 
A 
state and later on after the merger of the States, certain talukas 
of the southern Gujarat area, toe legislation drew the appreciation 
of the Royal Gammisslon. The Land Revenue Code, 1964 also contains a 
chapter on consolidation of Holdings which process is defined as " the 
re-distribution of all or any of the land in a village, so as to allot 
to the tenure-holders contiguous plots of land for the convenience of 
cultivation.^ The code also describes the procedure for consolidation. 
The process of consolidation, locally termed as 'EKAIRI-KARANf 
was originally stjjrted in villages of Surat Broach, Kaira, and was later 
extended to the Baroda district. Operations began in the Baroda district 
in January, 1957 and in the course of four years 152 villages have been 
covered with a total area of more than 90,000 acres; of this 50,584 lie 
in the Sankheda tfiluka. Paddy fields are usually the ones to be consolidated. 
The result of consolidation have not yet been quantitatively worked out 
but an increase in yield has generally been noticed, as also a decrease 
in the cost of cultivation. 
At present consolidation work has slowed down in the Panchmahals 
district; but there is every possibility of acceleration in the near future 
The progress of consolidation work in certain villages of Central Gujarat 
is as given in the following table. 
1. L.R.Code (1955), op., cit.,p. 61. 
TABLE LLII^ 
Table of Consolidation 
F, 4 ^ ir ^  U 
Taluke No. of 
villages 
Area in 
acres 
No, of 
cultiva?-
tors 
Holdings After consoli-
dation formati< 
of blocks 
BARODA DISTRICTS 
Sankheda 60 50,584 49,001 14,201 9,666 
Waghodia 11 8,688 725 2,275 1,587 
Padra 10 7,145 1,076 4,296 2,467 
Baroda 6 3,487 422 1,513 939 
Karjan 5 5,235 755 2,653 1,788 
Dabhoi 1 1,142 26 156 99 
PANCHMAHALS DISTRICT: 
Jhalod 64 84,843 4,974 15,740 6,838 
Dohad 54 93,857 56,000 15,850 10,045 
Godhra 19 26,972 2,324 7,929 4,475 
Halol 18 17,706 2,170 4,854 4,193 
Kalol 6 7,243 1,239 3,621 2,245 
2. Courtesy: Shri 'il.L„Desai, Consolidation Officer, Baroda (1965). 
Marketing and Transport 
One of the greatest handicaps of the farmer in Central Gujarat is 
the limitation of his market. The low pfurchasing power, the lack of 
proper market facilities, the low degree of industrialization and the poor 
accessibility of a larger part of its area, all act to conspire against 
increased agricultural output in Central Gujarat. The agricultural commo-
dities which are usually braaght to the markets are cotton, rice, tobacco, 
gram, bajri, jowar tur and groundnut;other articles brought from the village 
include milk ( near towns), 'ghee'' firewood etc. These articles are usually 
brought on head-loads or by bullock -cart or in trucks , to the market 
villages. Apart from the urban centres, there are sane 150 market villages 
in the two districts for a total of 3,650 inhabited villages, i.e., one 
market village caters to the need of about 25 villages. It is obvious that 
the farmer has to cover a considerable distance frcm his home before 
he can market his produce. This coupled with poor accessibility has 
encourages a system whereby businessmen visit the Bhil villages periodically 
and purchase the various commodities often to the total disadvantage of 
the producer In the rainy season, when parts of Panchmahals district 
and also of the Naswadi and Tilakwada talukas are cut off from the main 
ro(^ds, any marketing becomes greatly handicaped. 
An incentive to agricultural production can thus be given by better 
marketing facilities ( like increasing the number of markets') attangement 
for storing of grains, regulating the markets under the control of local 
boards etc.) by better communication facilities ( linking every village 
with bearby market-rvillage or main road, construction of bridges across 
'nalas' which are likely to get flooded in the rainy season etc.) and by 
providing alternative sources of employment which will increase in 
purchaffiig power; the last point has already been mentioned. 
Health & Education: 
Puarbher incentives to agricultural production are improvement 
in the health of the people and raising the literacy percentages. Both 
the points apply forcibly in the case of the Panchmahals district. In 
the lowlands, the climate is healthy and genial. But in the interior 
of this district, malaria used to be rampant. The constant attack of 
this fever saps the vitality of the farmer. An antu-44alaria programme 
introduced in 1954 by the State Government in this district has consider-
ably reduced the incidence of this fever The efficiency of the cultiva-
tor will increase with ccanplete control of malaria by effective and periodic 
spraying of houses. 
Improvement in agriculture can also be brought about by raising 
the percentage of literacy. The percentage is 35.21 per cent in Baroda 
and 19,23 per cent in Panchmahals. For the rural area, the percentages 
are still lower, being 28.75 and 15.53 respectively. Among the talukas 
Sinor, has the highest percentage of its rural population who are literates 
(47 .05) and Dohad, the lowest (7»2l). Among the literates, women form a 
very small numner. An increase in the percentage of literacy is necessary 
for many reasons, more particularly for an understanding of the programmes 
1. Courtesy: Sh3.'i P.K.Amin, Malaria Officer, Baroda. 
of community development. Dr.Aykroyd made a vigorous plea, 20 years back, 
for the spread of knowledge about nutrition^ this will be possible 
only with an inciSeased percentage of literacy, specially among women. 
At present Panchmahals district is poor in the State as regards literacy. 
A survey of the existing conditions in the fields of agricult-ure in 
Central Gujarat has been madd in the previous chapter; and an idea of 
the future possibilities has been given in the above few pa^es. It is 
obvious that a dynamic change is coming in the agricultural scene. After 
a decade or so, the various points summarised in the beginning of 
Chapter VIII will need modification. For instance, single-cropping lands 
are being converted into double-cropping lands. Wheat is being gro\<n 
where this was not possible before. Great efforts are being made to 
introduce new irrigation schemes and to increase the yield of crops. 
Kew farm implements are demonstrated to the people and supplied on loan; 
while new cultural practices are being explained to the farmer. Improved 
breeds of cattle and buffaloes are being introduced while certain ranpant 
diseases have nearly been eradicated. 
In referring to the various circle in which the Indian cultivator 
seems to be entoiled, it may be remarked that if the millions of •altiva*-
tors could be given fertilizers, and better implen^ ients and seed, and 
intrijduced in their proper use, they woiild get better crops with a 
better yield, build up their own strength and that of their animals azid 
have a surplus for sali. It looks as though such a change is just around 
the corner. 
1. Aykroyd (1946): op.,cit., pp.27-28. 
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TABLB LLVII 
Yearly Rainfall of Baroda 
(1923 to 1957) 
Year Annual Rainfall Year Annual Rainfall 
(in mm) (in mm) 
1923 462.8 1942 1056.6 
1924 65 1.0 1943 681.2 
1925 748.3 1944 1114.3 
1926 1096 .5 1945 1451.6 
1927 2065.3 1946 1088.9 
1928 924.1 1947 794.0 
1929 771.7 1948 387.9 
1930 950.5 1949 666.7 
1931 1439.6 1950 1585.0 
1932 1053.5 1951 361.2 
1933 1482.4 1952 522.7 
1934 950.0 195S 1496.6 
1935 867.4 1954 1175.8 
1936 600.7 1955 1033.0 
1937 1052.1 1956 1309.9 
1938 880.4 1957 802.6 
1939 635-8 
1940 742.2 
1941 1005.8 
S o u r c e : Baroda Mebeorological Obser-Tatory, Faculty of Science, 
M.S.University of Baroda, Baroda. 
TABLE LLVIII 
POPULATION STATISTICS-I 
^ ij 
District Taluka Inhabited 
Area( sq.miles) 
Rural 
Pop\ilation 
(1961) 
Density 
(Per Sq»irdle^ 
BARODA 
Baroda 244.6 151,304 610 
Savli 308. S 131,406 426 
Padra 202.7 121,891 601 
Karjan 226.2 79,405 351 
Dabhoi 238.6 88,942 327 
Waghodia 215.7 75,675 351 
Naswadi 218.5 56,952 261 
Tilakwada 98.8 37,182 375 
Sin or 113.1 39,727 352 
Chhota Udepur 528.2 134,314 254 
Jabugam 309.2 110,891 359 
Sankheda 278.9 102,143 366 
DISTRICT TOTAL 2,982.7 1,129,832 379 
PANCHMAHALS 
Godhra 420.9 215,427 512 
Kalol 154.5 89,775 646 
Halol 196.1 100,173 511 
Jambughoda 57.9 16,629 287 
Sahahera 226.4 89,982 397 
Lunawada 359.1 147,097 410 
Santrarapur 526.5 188,734 358 
Jhalod 312.3 120,996 387 
Dohad 337.6 188,625 559 
Limkheda 412.0 126,802 308 
Devgadh Baria 447.3 174,706 391 
DISTRICT TOTAL 3,418.6 1,314,087 384 
GIUND TOTAL 6,401.3 2,443,919 381 
S o u r c e : District Census Hgndbook for the Districts of Baroda and 
Panchmahals, Census of India (Gujarat), 1961, Vol.XIV, & XIII. 
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TABLE LLX 
INHABITED VILLAGES CLASSIFIED ACCORDING TO POPULATION,1961 
S.No, Taluka Very small Small 500- 1000- 2006- Large Very j[ T 
les-^  than 200-499 999 1999 4999 5000- large| 0 
200 9000 10,00$ TA 
& Above L 
8 
1. Baroda 10 26 34 29 16 5 120 
2. Savli 15 S2 52 20 15 1 — 135 
3. Padra 3 12 17 34 18 - - 84 
4. Karjan 7 20 42 19 6 - - 94 
5. Dabhoi L3 44 36 19 6 1 - 119 
6, Waghodia 9 32 29 18 5 1 - 94 
7, Naswadi 113 82 18 4 1 - - 216 
8. Tilakwada i52 41 14 4 1 - — 112 
9. Sinor - 18 15 15 2 - - 40 
10. Chhota Udepur 52 131 77 15 4 - - 279 
11. Jabugam 4E 83 65 14 5 - 212 
12. Sankheda 43 78 44 16 4 1 — 186 
BARODA DISTRICT 360 589 443 207 83 9 - 1,691 
1, Godhra 18 28 57 43 16 162 
2. Kalol 4 10 21 17 13 1 - 66 
3. Halol 13 48 37 22 3 - 1 124 
4, Jambughoda 23 24 6 2 - - - 55 
5. Shahera 3 20 22 29 8 1 - 83 
6, Lunawada 145 110 46 23 5 - - 329 
7, Santrampur 126 150 81 35 5 - - 397 
8. Jhalod S3 42 34 5g 8 t 151 
9. Dohad 5 20 38 47 9 2 121 
10. Limkheda 46 101 67 26 2 — — 242 
31, Devgadh Baria 11 53 56 54 11 — — 185 
PANCHMAHALS 427 606 465 330 80 a 2 1,915 
DISTRICT M 7 
GRAND TOTAL 787 1,195 908 537 163 14 2 3,606 
o u r c eJ District Census Handfaook, Baroda and Panchmahals Census of India, 
(Gujarat; 1962, Voi. XIV and XIII. ' 
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TABLE LLXIII 
STATISTICS OF NET AREA IRRIGATED BY YARIiiXJS SOIRGES 
{kv^T^g^ of 5 years from 1957-58 to 1961-62) 
Figures in acres 
Taluka ¥ell Tanks Canals Other sources Total 
Bar o da 
Savli 
Padra 
Karjan 
Dabhoi 
Waghodia 
Naswadi 
Tilakwadi 
Sin or 
Ghhota Udepur 
Jabugam 
San Mae da 
6,866,6 
795.4 
3,426.4 
1,838.0 
266.6 
694.0 
108.2 
783.2 
253.8 
701.6 
1,729.6 
1,979.0 
3,100.0 
4,446.8 
65.8 
2,107.2 
57.8 
706.8 
359.4 
8,903.4 
4,602.2 
3,426.4 
1,838.0 
4,703.4 
759.8 108.2 
783.2 
253.8 
1,061.0 
4,031.2 
BARODA DISTT • 
TOTAL 17.453.4 9.591.6 2.107.2 1.318.4 ' 30.470.6 
57.20^ 31.47^ 6.92^ 4,33^ 100.00^ 
Godhra 4,784.4 488.0 150.0 • • 5,422.4 
Kalol 1,218.0 165.4 512.0 • • 1,895.4 
Halol 324.0 37.0 31.6 • • 392.6 
Jambughoda 62.6 • • • • • • • * 62.6 
Shahera 1,822.2 • • • • • • • « 1,822.2 
Ltmavada 1,564.8 161.8 1,6^34.2 • • 3,360.8 
Santrampur 2,866.2 • • • • • • • « 2,866.2 
Jhalod 7,261.8 • • • 1,898.4 • • 9,160.2 
Dohad 480.0 • • • 730.8 • • 1,210.8 
Limkheda 2,216.2 E • • • • • • • 2,216.2 
Devgadh Baria 1,280.2 1.8 181.8 • • 1,463.8 
PMCHMAHALS 
DISTRICT 
TOTAL 23.880.4 854.0 5.138.8 • • 29.873.2 
79.94^ 2.86^ 17.20^ • • 100.00^ 
GRAND TOTAL 
OF THE AREA 41,333.8 10,445.6 7,246.0 1,318.4 60,343.8 
68.50^ 17^1^ 12.00^ 2.19^ 100.00^ 
S o u r c e : District Inspectors of Land Record OfficeBs, Baroda and Panchmaha! 
33 
TABLE LLHV 
STATISTICS OF IRRIGATION AND DOUBLE CROPPING 
(Average of 1957-58 to 1961-62) 
District/ IRRIGATED AREA { DOUBLE CROPPED AREA 
Taluka Area Tniri^ ga iS % of net j[ Area of Double 0 % of net sovjn 
ted (acres) J sown area $ cropped land 5 area 
0 0 (acres) 6 
BARODA 
Baroda 8,903.4 6.86 2,618.0 2.02 
SaTli 4,602.2 2.98 4,527.8 2.93 
Padra 3,426.4 3,37 2,774,2 2,73 
Karjan 1,838.0 1«43 361.8 0.28 
Dabhoi 4,703.4 3.66 2,189.6 i.70 
Waghodia 759.8 0.76 10,142.6 10.20 
Naswadi 108.2 0.12 97.0 0.11 
Tilakwada 
Sinor 783.2 1.35 102.8 0.18 
Chhota Udepur 253.8 0.17 9,861.2 6.56 
Jabugam 1,061.0 0.87 6,319.0 5.18 
Sankheda 4,031.2 3.00 969.0 0.72 
District 
Total 30,470.6 2.30 39,963.0 3.02 
PANCHMAHALS 
Godhra 5,422.4 3.47 12,613.8 8.08 
Kalol 1,895.4 2.75 3,530.0 5.13 
Halol 392.6 0.49 5,833.2 7.35 
Jambughoda 62.6 0.38 1,076.4 6.54 
Shahera 1,822.2 2.47 5,937.2 8.05 
Lunawada 3,360.8 2,41 14,184.8 10.17 
Santrampur 2,866.2 1.62 42,847.8 24.21 
Jhalod 9,160.2 8.05 36,232.6 31.85 
Dohad 1,210.8 1.05 39,030.8 34.00 
Limkheda 2,216.2 2,11 24,735.0 23,56 
Devgadh Baria 1,463.8 1,01 18,658.4 12.94 
District 
Total 29,873.2^ 2.51 204,679.8 17.29 
GRAND TOTAL 60,343.8 2.40 244 ,642.8 9,77 
S o u r c e: District Inspectors of Land Record offices Baroda and Panchmahals, 



Contd,. .lable LLXVI 
437 
District/Taluka Cotton Sroundnut Tobacco 
Acregge % Acreage % Acreage % 
BARODA 
Baroda 45,546.6 35.10 2,371.0 1.83 17,806.8 13.72 
Savli 64,445.2 41,78 14,984.8 9.71 15,824.4 10.26 
Padra 41,702,4 41«03 285.6 1.28 7,021.6 6,90 
Karjan 86,579.0 67.62 1,063«6 0.83 94.8 0.07 
Dabhoi 75,171.0 58,44 4,533.6 3.52 99.6 0.07 
Waghodia 54,814.2 55.15 8,237.8 8.28 144.2 0.14 
Naswadi 37,026.4 41»65 6,043.2 6.79 9.4 0.211 
Tilakwada 24,413.7 52.11 838.0 1.78 4.6 0.09 
Sin or 37,075.6 60.93 1,083.0 1,90 50.0 0.08 
Chhota Udepur 605.0 16.37 17,580.2 11.70 91,8 0.6 
Jabugam 31,675.6 25.96 15,631.0 12.81 99.6 0.08 
Sankheda 63,742.0 47.58 8,925.8 6,68 18.8 0.02 
District Total 588,796a9 44„41 81,577i6r 41,265*6: 3.12 
PAKGHtiAEALS 
Godhra 13,878.2 8.89 26,022.4 16,68 1,733.4 1,11 
Kalol 6,737.2 9.79 24,914.0 36,31 170.6 0,24 
Balol. 18,068.4 22,77 16,951.0 21.36 62,4 0.07 
Jambughoda 2,366.0 14.37 1,595.6 9.89 19.8 0.12 
Shahera 3,235.2 4,38 10,090.6 13,68 239,2 0.32 
Liinawada 12,541.2 8.98 23,485.0 16.83 27.4 0.01 
Santrampur 3,235.2 1.82 15,442.2 8,72 195,8 0.11 
Jhalod 57.6 0.05 19,240^2 16,91 61.2 0.05 
Dohad 237.8 0.20 12,283.2 10.69 73.2 0.06 
Lifflkheda 166.2 0.15 13,441.0 12.80 81,0 0.07 
Devgadh Baria 6,149 .0 4.26 25,129.0 17,43 63.4 0.04 
District Total: 66,672.0 5.60 188,594.2 15.84 ^727. 4 0.23 
GRAND TOTAL: 653,468.9 26.03 2?0171. 8 10.76 43,993.0 1.74 
^ Less than 0,01 per cent 
S o u ©r c e: District Inspector of Land Record Offices, Baroda & Fanchmahals. 
TABLE LLXVII 
LIVE3T0GIS 
(l961-<62) 
Categories of Livestock BARODA DISTT. PANCHl-lAHALS DISTT. 
Total Total 
GRAND TOT/iL 
Total Livestock 629.606 
A- Biillcck and Cows 325,690 
1. Males over 3 years 205,079 
2. Females over 3 years 59,303 
( in milk) (23.783) 
3. Young stock 61,308 
B- Buffaloes 178,145 
1. Males over 3 years 1,483 
2. Females over 3 years 102,614 
(in milk) (58.073) 
3. Young Stock 74,048 
C- Sheep 4,482 
I)- Goats 111,852 
13- Horses and Ponies 5,573 
F- Mules 21 
G. Donkeys 3,721 
H- Camels 240 
I- Pigs 82 
1.305.183 
737,555 
394,549 
185,626 
(45.652) 
157,380 
247,643 
934 
141,261 
(53.142) 
105,428 
7,024 
300,580 
3,967 
2 
6,159 
1,905 
348 
1.934.789 
1,063,245 
599,628 
244,929 
(69.455) 
218,688 
425,788 
2,417 
243,875 
(111.215) 
179,476 
11,506 
412,432 
9,540 
23 
9,880 
2,145 
430 
S o u r c e: Land Record , Baroda and Panchmahals districts. 
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